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It Meets Every Emergency 





SX HAD RAD OY CO 
ZIAD 


Y THEIR cool courage, determination and 
indomitable spirit, Uncle Sam’s flying post- 
men have made the U. 8. Air Mail Service synony- 
mous with speed plus dependability. 


With almost clock-like regularity they sweep 
over mountain tops, across plains and high above 
populous cities, cutting the mail time between New 
York and San Francisco from 100 hours to a scant 
third of that time. It is an achievement of which 
both the Postofiice Department and the flyers 
themselves may feel justifiably proud. 


To make such a service possible, it was neces- 
sary that the continent be girdled with flying fields, 
so that flyers might land, replenish fuel and oil or 
change planes. It was also necessary that emer- 
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S. Air Mail Plane at E. mergency Landing Field 


gency landing fields be designated, so that the 
planes might be brought to earth in safety at the 
will of the pilot. 


As these aerial postmen fly that part of their 
course between Indiana on the East and Wyoming 
on the West they know that at every landing field 
—government, commercial and emergency—they 
will find a supply of Standard aviation products to 
carry them surely and safely on their way. 


The Standard Oil Company (Indiana) long ago 
recognized its obligation to aviation. This sense 
of responsibility led to the development of its 
dependable aviation gasoline and oil and to making 
these products available to every flyer at practically 
every point in the middle west. 


STANDARD OIL COMPANY 


(INDIANA) 


General Offices: 910 S. Michigan Ave., Chicago, Illinois 


ILLINOIS INDIANA IOWA S. DAKOTA N. DAKOTA MINNESOTA MISSOURI 
Chicago Evansville Davenport Huron Fargo Duluth Kansas City 
Decatur Indianapolis Des Moines MICHIGAN Minot Mankato St. Joseph 
Joliet South Bend Mason City Detroit WISCONSIN Minneapolis St. Louis 
Peoria KANSAS Sioux City Grand Rapids La Crosse 
Quincy Wichita Saginaw Milwaukee 
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THREE IMPORTANT ITEMS 


SMALL COMPASS NAK GOGGLES GAS STRAINER 
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No. 915 NEW STOCK N.A.K. 


Clear or amber , - $4.50 per pair 
Half green half clear , $4.85 per pair 











T No. S-70 
No. 2617-NAVY SPERRY £4 few other important items we carry in stock New slussinum strainer 


_ ae be ag . al — Helmets and flying clothing; 3-64” three ply - Sage — oh 
guarantee eal $20 00 birch-sheets 40” x 48”; steel tubing all sizes; inlet and outlet, ’ 
, pga nee sheet steel and tank metal; fabric and made 1 1-2 Ibs., price $8.75. 
Schneider or Zenith altimeters 0 up covers; Titanine dopes and varnish; Good- All metal gas lines with 


to 2500 ft. 3 1-2” luminous dial , ‘ ; all connections ready to 
I ear aircraft hose; Grommets; Spark plug 
New and beautifully finished in a tires: tubes: etc. , r put on J.N.4-Ds. Price 
dull black. Price $10.00 ea. | naa ae $3.00 ea. 


Write for our Sales Bulletins 


JOHNSON AIRPLANE AND SUPPLY CO. 
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WRIGHT J-4 ‘AIR-COOLED 
AERONAUTICAL ENGINE 


. pre only reason that air-cooled 
a 


eronautical engines have not 


Many governmental as well 
as commercial aeronautical en- 


heretofore been generally used 
in flying craft is because water- 
cooled engines were more high- 
ly developed. 

The Wright Aeronautical 
Corporation has spent the past 
two years in intensive laboratory 
and engineering tests perfecting 
the present Wright “Whirl- 
wind” series which is typified 
in the present Wright J-4 
model. 


WRIGHT AERONAUTICAL CORPORATION 
Paterson, New Jersey, U. S. A. 


Saves weight in power plant and plane. 
Gives higher performance. 
Free from radiation troubles. 





Best for flying in extremely hot or cold weather. 
Decreased upkeep and handling expense. 


WRIGHT J-4’S ARE JUST AS DEPENDABLE AS THE FAMOUS WRIGHT E-4 
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gineers thoughout the world 
have followed intently each step 
in the development of air-cooled 
motors, and they now realize 
that all the many advantages of 
an air-cooled aeronautical 
power plant may be obtained 
in the Wright J-4,-200 H. P. 
Bulletin No. 8 fully describ- 
ing the Wright J-4 engine, to- 
gether with specifications etc. 
will be mailed upon request. 


Increased flying time. 

Decreased cost and weight of spare parts 
Starts quickly in cold weather. 

Less vulnerable to attack. 

Decreased first cost. 
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Merchandise versus Passengers 

\YUROPE started its aerial transportation lines shoutly 
E, after the war and laid its plans with a view of the 
trausportation of passengers rather than cf mad and express. 
A;though there has been a gradual realization of the vaiue of 
freight traffie and remarkable increase in the volume carried, 
Europe still lays its emphasis on the carrying of passengers. 
In America, as in Europe immediately after the war, pro- 
posed air lines were usually based on the carrying of passen- 
gers as the main source of revenue. However, the Air Mail 
with its wonderful results and possibilities has turned our 
thoughts toward the transportation of freight. With the 
exception of the Aeromarine Airways, none of the proposed 
passenger lines were operated regularly. 

It is now quite generally agreed in this country that an 
air line should be based primarily on mail and express and 
not on the carrying of passengers. Freight transportation is 
considered as a preliminary step to passenger carrying which 
should be undertaken only when the service is well established. 

The European emphasis on passengers and the American 
emphasis on merchandise is bound to develop rather different 
types of equipment and flying. The European air liners carry 
from eight to twelve passengers, which with baggage comes 
to 1500 or 2000 lb. of useful load; whereas the present mail- 
planes carry only 500 lb. and the new ships will have a 
capacity of only 1000 lb. Simple calculation will show that 
mail and express are better revenue producers per pound than 
are passengers but that on the same run there are potentially, 
at least, more poundage of passengers than of mail available. 

The main difference between the two continents will be due, 
however, to the questions which concern safety. A freight 
ship may be so designed that the pilot is safe even in case 
of a serious crash, and in an emergency he can always use 
his parachute. The pilot of a passenger plane cannot take 
any such chances; the passengers cannot be protected by 
constructional features except to a very limited extent and 
they cannot be made to use parachutes. Besides, a crash on 
& passenger line has a much more serious effect on the traffic 
than a crash on a freight line. 

As a result of our freight carrying theory we have been 
able to develop the art of night flying to an extent unknown 
on the foreign passenger lines. Europe, however, with its 
larger loads was forced, at the outset, to use twin-engined 
machines and, due to the need for safety, has continued into 
the development of the multi-engined machine because of its 
greater reliability. 

The Air Mail with its smaller ship has relied upon extreme 
maneuverability, while the European designer is struggling 
with the more baffling problem of a greater aerodynamic 
safety; that is, eliminating the stall and attendant phenomena 
while still maintaining maneuverability. He also encounters 
the problem of a slow landing and a high normal speed. 
Devices such as flaps and slotted wings will receive much 
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more attention in countries where transportation of passen- 
gers is the mainstay of the business. 

Our Air Mail pilots excel in countour flying, and, with a 
few exceptions, find their way by landmarks on the ground 
rather than by pure navigation. Contour flying in the large 
European air transport planes is much more difficult, if not 
impossible, and we can expect the larger ships abroad to 
carry a navigator and to be less dependent on a view of the 
ground. 

The primary problem of the European airlines is safety 
for their passengers while the primary problem of American 
merchandise lines is efficiency of schedule performance and 
speed, with less emphasis on pounds of useful load per horse- 
power. It will be interesting to note whether the divergent 
tendencies which already exist will continue. 





Airways and Instruments 

sera the war, pilots were trained to fly for military 

purposes “by feel.” The use of instruments was left 
well in the background. Most of the French primary train- 
ing machines were practically devoid of instruments. The 
majority of pilots who continued to fly after the war con- 
sidered instruments almost unnecessary. Anyone who felt 
the need of them was looked on as a “mechanical” pilot. 

The gradual growth of commercial aviation is bringing 
about a change in this attitude. Pilots who owned their own 
ships soon learned that the use of instruments relating to the 
power plant would increase profits if their indications were 
heeded. The day of the pilot who estimated the r.p.m. of his 
engine and guessed at its water temperature and oil pressure 
is passing. Careful pilots now operate their engines at a 
predetermined speed and are at all times cognizant of the 
operation of all power plant accessories. 

Contour flying demands the highest skill of piloting but 
it is essentially unsafe. Many pilots fly under the clouds on 
cross-country trips today because they were brought up to 
distrust and look down on instruments. Flight indicators, 
compassés and other navigation aids have only recently been 
brought to relative perfection. Many pilots are unaware of 
their advantages. 

It is becoming a common thing for a ship equipped with a 
modern gyroscopic flight indicator and earth inductor com- 
pass, to make a cross-country flight of several hundred miles, 
most of the time out of sight of land. When traffic on the 
airways becomes heavy, local or Federal regulations will ap- 
pear, compelling aircraft to observe a certain minimum 
altitude, very likely in the neighborhood of 2,000 ft. Ob- 
servance of this restriction will require a greater amount of 
flying by instrument. 

The day of the pilot who prides himself on his disregard of 
aeronautical instruments will soon pass, and flying by in- 
strument indications will become a required necessity on all 
well conducted airlines. 














The Elias Mailplane 


Description of the Third Machine Built in Response to the 
Post Office Department’s Proposal for Bids 


The latest production of the Aircraft Department of G. 
Elias and Bro. is the Ml mailplane to the designs of M. 
Stupar, the chief engineer. This machine was designed with 
the requirements of mail service in mind and every effort 
was made to incorporate all the desirable features. Among 
these may be mentioned the divided axle, the accessible mail 
compartment and ease of engine maintenance. The test 
pilot reported that the machine was very controllable and 
that it could be flown hands off at all speeds from 100 to 
110 mi./hr. 

It is a single bay, wire braced biplane. There is no center 
section, the two upper panels being supported at the center 
by two inverted vee pairs of struts. There are two struts 
leading from the upper longerons to the lower wings above 
the landing gears on each side of the fuselage. Ailerons 
are fitted to both upper and lower wings. Control horns are 
used on the lower pair only, the upper one being controlled 
by a strut. The ailerons are not balanced. The wings are 
wood construction with box spars. The ribs have a plywood 
_web with solid cap strips and vertical members. The fittings 
are low carbon steel plates with the bolts on the neutral axis 
of the spar. The internal drag bracing is double and of 
tie rod construction. 


Fuselage 


The fuselage is built up of welded steel tubing and struts 
with tierod bracing. The mail compartment is at the center 
of gravity and sheathed with 1/16 in. duralumin plates. This 
construction renders the compartment fireproof and able to 
stand up under hard service. The cover is hinged on the 
right side and fastened with two clasps and a cylinder lock 
similar to those on trunks. A shelf and rings are provided 
to take care of small or special loads. The fuselage is covered 


parachute. The wind shield is quite large and has «n aleoye 
in it for the magnetic compass. 

The landing gear is in two parts and in general a 
ment similar to those on twin engined bombers. This eop. 
struction gives a track of eight feet for the wheels. 
rubber shock absorber cord is used and is located at ihe whed 
hubs with a streamline housing. There are three struts tp 
each wheel, one vertical attached to landing spar, one leadj 
to the rear spar and one running from the lower longeron 
and carrying the wheel. 


Empennage 


The empennage is of conventional arrangement with the 
stabilizer braced only on the lower side with one sirut. The 
elevators are of wooden construction and mounted on a single 
steel torque tube. The stabilizer is adjustable in the air, 
The wheel in the pilot’s cockpit is calibrated so that the pilot 
ean always tell the incidence of the tail. The rudder is 
balanced. The rudder and fin assembly can be removed by 
taking out three bolts. The stabilizer has an inverted camber, 
being flat on the upper surface. 

Ball bearings are used throughout in the control system. 
There are four pulleys for the ailerons and two for the rudder. 
The aileron control wires are lead through the wing to two 
pulleys near the control horns. Inspection windows are pro- 
vided for them. The elevator and rudder controls are carried 
outside the fuselage from aft of the pilot’s seat. The rudder 
bar is adjustable fore and aft. 

The engine is the standard Liberty XII used by the Post 
Office Department. The engine mounting is entirely of 
welded steel tubing. The removal of six bolts and the engine 
controls permits the entire engine assembly to be removed. 





One half front view of the Elias M/, showing the clean design and the accessible mail compartment and engine 


with cloth from the engine cowling aft. Special care was 
given the pilot’s cockpit. The instrument board is divided 
and made of aluminum with the lettering etched in. The seat 


is adjustable on the ground and arranged for a seat type 
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Steps are provided for the use of mechanics working 02 the 
engine. The cowling is self supporting, being riveted 
square steel tubing. The entire cowling may be removed by 
taking out six bolts and a few quick detachable pins ° 
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generous SIZe. The propeller is fitted with a streamlined hub 
running easily into the cowling lines. The fire wall behind 
the engine is bumped out to allow room behind the accessories. 
This fire wall is double and is lined with 3% in. asbestos and 
an air space. This construction permits it to insulate over 
1200 dey. }*. of heat. 
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The uncovered wings and fuselage of the Elias mailplane. The engine 
mounting details can be easily seen 


The radiator is mounted under the fuselage in a free air 
position. The shutters were designed to offer the least 
possible resistance to the air when open. The radiator is in 
two sections. The main gasoline tanks are in the wing roots 
under the non-slip sidewalks. There are two and each one 
contains 40 gal. These tanks are droppable in flight. There 
is also a gravity tank holding 10 gal. used for starting and 
as a reserve. This tank is made of ¥@ in. material and is of 
erashproof construction. The device to disconnect the gaso- 
line lines when the tanks are dropped has received consider- 
able thought from the builders and is instantaneous in its 
action. ‘The filler caps are quick releasable and the tanks 
may easily be filled from the ground. The gasoline control 
is on the instrument board and the pilot may use fuel from 
any one of the three tanks. The oil tank is mounted under 
the engine and is felt lined. 


AIRPLANE CHARACTERISTICS 





Rangth, GWE 6 si idic bce ck secede s SHedeuwes 28 ft. O in. 
Span, UPPOF WING 2... ccccscscccsscccessvscsese 40 ft. 0 in. 
tee, WANE WE 6k. cd ccesccecsc ced sdtivesnan 40 ft. 0 in. 
COTE, WEE WE cco cccee ce scesescbesssces 6 ft. 6 in. 
Chord, lowWGP WING % 2.6 cc se ctesesscevevcecee 6 ft. 6 in. 
ee ee re er Pree eee 6 ft. 0 in. 
GOP occ ckahednhtihadnch sent eeeekabeenee 0 in. 
Airfoil (wing section) ©... cc scccccocccccccsose Eiffel 385 
ee BO rrr re rey Cree err —'%, deg. 
ROOTING: Rigid earn 6 ae Komitee enn ds6ee eenmethes O deg. 
ebcGrel, GH WE koa bios Ch st besa s ees cei 1% deg. 
Pthodrel, WN ME aie ks bio care 004.955 otc ae ean 1% deg. 
Area of wings, including ailerons ............++ 497 sq. ft. 
Meten Cf MUN chi cavcdsisivsesssssssancrat 40 sq. ft. 
mon OF WR ss 5555 de 8556s ce tke Kenn oes 61 sq. ft. 
ok Sl ee ee eee 26 sq. ft. 
nen OF WN paces gctats one nee beanies 15 sq. ft. 
mien OF OR 3c ahs edad td dwadmsanes saase scat 20 sq. ft. 
et S| RE eee rey Toe 8 ft. 0 in. 
tight GIN oAic 655 cscs deatat sav eaaecesa? 2857 lb. 
Useful load 

POE DIME én cacinbiasasaadee 610 Ib. 

UlOU sits ama ead én enka eats 200 ib. 

"ay TehG Qe “Sica we weece tee 1000 Ib. 

1810 Ib. 

motel WO c12s esp Cues een ose Vee aeasan 4667 Ib. 
Ming OME “is asad sc hacegie ss sabatenaees 9.39 Ib. /sq. ft. 
Pov ee A eer 11.60 Ib. /hp. 
Weel cape oc oon end wiee con ce eee 90 gal. 
ee ER ne er ee a ee ae 450 mi. 
Maximum speed, full load ...........-00eee0e 130 mi. /hr. 
Landing speed, full load ............2ceeceees 48 mi. /hr. 
Maltial wale G0 WD 045 o5s 0404s 6004200 0b0e4 1190 ft. /sec. 
Witvice UN cs Nahe tnd cinta aah ee aaa 1600 ft. 
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What is the Value of Speed ? 


Editor, AVIATION :— 


If an airplane can carry mail at the rate of 100 mi./hr. 
(which the U. S. Air Mail Service has demonstrated can be 
done) and if the best speed produced on a parallel railroad 
in the transmission of the same class of mail between two 
identical points, is 50 mi./hr. (the approximate average speed 
of the Twentieth Century Limited), what, if any, is the value 
of the coefficient “2”? 


To put the problem in a slightly different manner: The 
United States Air Mail Service operates between New York 
and Chicago in about 10 hr. elapsed time. The corresponding 
time consumed by the fastest train carrying mail between the 
two cities is 20 hr. When the over-night schedule of the Air 
Mail is placed in effect, June first, mail deposited in either 
New York or Chicago in the late afternoon for dispatch by 
air will save one complete business day in the trip between 
the two cities. In other words one instead of two days will 
be taken. Here again, rather fortunately for the illustration, 
the speed by air is twice that by rail. 


If the letter is posted to be delivered by railway mail the 
cost to the sender is two cents per ounce. If by air, the 
charge is eight. Then for twice the speed, a charge of four 
times the rail rate is made for air service. 


Another example should be cited. To take the Reno, 
Nev.—San Francisco run, a distance of 244 mi. by rail short 
line and 190 mi. by air, it will be found that the best train 
time is about 10 hr. and the Air Mail schedule calls for 2 hr. 
This is a different situation from the New York—Chicago 
line. Here by train an entire day is consumed in the journey, 
or a night. By plane, however, it would be possible for mail 
written in the morning to be delivered at the other end of the 
line the same afternoon. For five times the speed by plane 
the eight cents per ounce rate is charged, amounting to four 
times the regular rail rate of two cents. In this instance if 
the air service were offered, leaving terminals in the middle 
of the day a complete business day would be saved, but if 
the letter were not ready for posting until late afternoon no 
saving would be effected by the air trip. 

















The landing gear and, radiator construction of the Elias. The droppable 
tanks are shown in place 


_ The overnight flight from Chicago to Cheyenne compares 
with an average of about 26 hr. by the fastest rail time. 
Here an entire business day is saved by air. But the ratio 
of time saved is still but 2, and the cost to the sender of 
mail is 4 times the regular rate, if the Air Mail is preferred. 

Can it be said that a fair price for twice the speed of rail 
service is four times the rate of that service? Or perhaps 
more comprehensive a question would be: “What is the value 
of speed in transportation ?” 


Tuomas Hart KEnnNEpy. 



































































Stability in Yaw can be secured by the use of vertical em- 
pennage area and by sweepback of the wings. The empen- 
nage acts in this case exactly as a weather vane. The large 
side area of the deep fuselages often used at present must be 
taken into consideration in estimating the effective fin area. 
The center of pressure on sides of the fuselage can be as- 
sumed in this connection to be at about 25 per cent of its 
length. The effect of sweepback on stability in yaw can be 
readily understood after an examination of Fig. 9. The wing 
on the side of the yaw has a larger angle of incidence and @ 
thicker virtual airfoil section, and consequently experiences 
more drag, which tends to make the airplane head into the 
composite direction of motion. The stability in yaw, as well 
as the stability in roll, comes into play whenever there is a 
sideways component of velocity regardless of the position of 
the airplane or its direction. If in straight flight the machine 
is yawed, the stability in yaw will tend to return it to original 
direction. If, however, the machine flying straight begins to 
bank and side slip, the stability in yaw tends to turn in the 
direction of side slip. Similarly during the turn the stability 
in yaw causes the airplane to tighten the turn in the case of 
side slip, and to come out of the turn in the case of skidding. 
The fact that both stability in roll and stability in yaw de- 
pend for their action entirely on the side slip or the yaw is 
of extreme importance in the consideration of their combined 
action, which will be taken up later in this paper. 
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Fig. 9 





As we explained in the treatment of longitudinal stability, 
we mean, under duznping, the moment generated by the very 
fact of the motion and opposing this motion. In this respect 
the effect of damping is very similar to friction. It tends 
to stop any motion, whatever is the direction or nature of it. 
If it were not for damping, any oscillation of the airplane, 
be it pitching, rolling or yawing would keep on indefinitely. 
The heavier the damping the quicker the oscillations will die 
down. Let us now consider in detail how the damping in 
roll is produced. 

Fig. 11 shows the front elevation of an airplane and the 
section of each wing taken at the same distance from the 
fuselage. Let us assume that the machine is flying at an air 
speed V and is rolling as shown by the arrows. The section 
of one wing will then have an upward velocity w, while the 
section of the other will have a downward velocity of the 
same magnitude. The resultant velocity of each section is 
obtained by adding geometrically the velocity vectors V and 
w. We will observe immediately that the effect of vertical 
velocity w is to diminish the angle of incidence of the wing 
moving upward and to increase the angle of incidence of the 
wing moving downward. This means that the lift of the 
wing moving downward will be increased, while that of the 
wing moving upward will be decreased. This inequality of 
lift of the two wings produces a moment resisting the rolling. 
If the direction of rolling should change, the distribution of 
lift will also change, with the result that the moment pro- 
duced by the wings will be always opposed to the rolling. 





Stability and Controllability of Airplanes 


Part V. Effect of Various Wing Arrangements 
By B. V. KORVIN-KROUKOVSKY 
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We call the reader’s particular attention to the f.ct that 
change in the angles of incidence and the lift of the tw> 
oceurred due to the angular velocity of the airplane nd not 
due to any angle of the bank. The inequality of lit: ceage, 
to exist at the moment angular motion ceases whatever may 
be the position of the airplane at that moment. 


Let us investigate how the damping in roll is aff -ted by 
the proportions of the wings and by the angle of incidence 
Assume each wing to be divided into an equal nu uber of 
sections or wing elements and consider the action of one 
element as representative of the whole airplane. Tl damp- 
ing moment due to this element is evidently propor‘ ional to 
its area, its distance from the center of gravity of the air. 
plane, and to the change of its angle of incidence. The 
change of the angle of incidence is in turn propor‘ ional to 
the vertical velocity w of the element or for a given angular 
velocity to the distance of the element from the c:nter of 
gravity. As the area of the element, as well as the distance 
from the center of gravity are proportional to the span of 
the wings we conclude that damping must be proportional 
to the third power of the span. The change in chor of the 
wing affects only its area, hence the damping must be direetly 
proportional to the wing chord. Thus the damping is pn- 
portional to the chord times cube of the span, or we can say 
the damping is proportional to the moment of inertia of wing 
area about the center line of the airplame. Actually, air- 
planes of higher aspect ratio show quicker change of lift for 
the same change of the angle of incidence, and have therefore 
slightly higher damping than one would expect from the 
above considerations. 


In order to analyze the effect of the angle of incidence on 
the damping we will recall that the total lift of the wings is 
essentially the same at any angle of incidence and is about 
equal to the weight of the airplane. As the speed changes 
the lift coefficient changes in inverse proportion to the square 
root of the speed, but the lift remains the same, We can 
estimate then, the intensity of damping at different speeds of 
flight by comparing the increment of lift on the wing element 
with the weight of the airplane, for the same angular velocity 
of roll. The lift coefficient for moderate angles of incidence 
is proportional to the angle, henee it will be sufficient for us 
to examine merely the change of the angle of incidence due 
to roll without bothering with the actual computation of the 
lift. It is evident from the above, that the ratio of increment 
of lift on the wing to its total lift, otherwise to the total 
weight of the machine, is proportional to the ratio of inere- 
ment of the angle of incidence to the original angle—Aa/a 
measured from the angle of zero lift.- Let us consider a case 
of an airplane flying at speed of 100 mi./hr. and at the angle 
of incidence of 2 deg. rolling at such a rate that the change 
in the angle of incidence Aa is equal to one degree. The 
ratio Aa/a is equal therefore to 1/2. Assume now that the 
same airplane is flying at the speed of 50 mi./hr. The vector 
V is now twice shorter. -..As we consider the airplane rolling 
at the same angular velocity, the vector w remains unchanged, 
which means that increment of the angle of incidence Aq is 
now equal to 2 deg. The angle of incidence « at half the 
original speed is four times the original angle or a = 8 deg. 
The intensity of damping A/a is equal now to 1/4, or only 
half of its value at 100 mi./hr. Thus we conclude that for 
variations of speed in normal flight the damping varies d- 
rectly as the air speed. Speaking of the air speed in this 
ease we assume it to be measured in terms of the !anding 
speed. The pursuit machine flying at twice its landing speed 
will experience the same damping as a slow speed training 
ship of the same aspect ratio flying at twice its stalling speed 
A more accurate definition is to say that the damping varies 
in inverse proportion to the square root of the angle of 
cidence. 
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The assumption that the lift coefficient is proportional to 
the anvle of ineidence is valid only for the angles at which 
the litt coefficient does not exceed about three quarters of its 
im value, as can be seen in Fig. 12. As the stalling 


xin 
ie ;, approached the lift varies less and less for the same 
change in the angle, and consequently the damping becomes 


weake: and weaker. At the stalling angle there is practically 
ition in lift for the small changes in the angle, con- 


0 va 
nae y the damping becomes weaker and weaker. At the 
stallin= angle there is practically no variation in lift for 
small -hanges in the angle, consequently there will; be no 


dampi¢ and any accidental cause can make the airplane roll 
violen' ‘v 
Autorotation 


As : 2 angle of incidence increases beyond the burble point 
(say t- 20 or 30: deg.) we find that the lift coefficient curve 


chang: its slope. In this region an increase of the angle 
of ine. enee results in a decrease of lift. Suppose now that 
the ai: lane shown in Fig. 11 was stalled until the angle of 
jncide:.¢ is in neighborhood of 20 or 30 deg. As the roll 
starts, ie effective angle of incidence of the downward mov- 
ing w. = inereases, as was explained above, but in this case 


the in. case brings about a loss of lift instead of the previous 
gain. ihe wing moving downward loses lift, while the one 
movin; upward gains lift. Such a distribution of lift pro- 
duces -oment acting in the direction of roll instead of against 
it as |: fore, which fact causes the roll to continue or even 
acceler..te, instead of damping it. This phenomena of nega- 
tive duinping at the angles of incidence above stalling is 
known .s @utorotation, and is the basic cause of the tail spin. 

Damping and autorotation can be readily demonstrated in 
the wind tunnel by mounting a model wing so that it can ro- 
tate freely about an axis parallel to the wind, as is shown in 
Fig. 15. If the model is set at a moderate angle of incidence 
say 8 deg., it ean be made to spin freely by hand if there is 
no wind. When placed in the wind, however, it will stop any 
rotation very quickly because of the damping. If set just at 
the stalling angle it will rotate just as freely with wind on 
or off, but will not start rotation by itself, nor will it ac- 
celerate. If set at an angle of incidence sufficently above 
stalling it will rotate quickly by itself with the least provo- 
eation. The velocity of rotation in this case was found to 
depend on the wind speed and the span of this wing, being 
directly proportional to the wind speed and inversely to the 


span. 
So far we have spoken only about damping in roll. As 
the motions of an airplane to be considered in connection with 


lateral stability inelude side slip and yaw, there must be also 
some damping in these motions as well. This damping is 
generated by the air pressure on the vertical fin surfaces, 
including under this general term actual fins, as well as the 
side areas of the fuselage landing gear, struts, ete. The 
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nature of damping in yaw and in side slip is practically the 
Same : 
added 


in the case of the roll: the vector of side slip velocity 
eometrically, to the vector of forward velocity -nakes 
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the resultant meet the surface at an angle of incidence, and 
hence causes the generation of pressure on that surface. This 
pressure is always of such direction as to oppose the move- 
ment. As in roll, the damping in yaw and in side slip is 
directly proportional to the speed of flight, but in this case it 
is the actual speed in miles per hour that counts, and not 
the speed range. The damping in side slip and yaw evidently 
does not depend on the angle of incidence, and is equally 
effective for the same speed above and below the stalling 
angle. This property makes the damping in yaw very valu- 
able for the prevention of tail spin, as we will show in more 
detail later. 
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Under the subject of control action, we will consider the 
immediate effect of the ailerons and rudder on the airplane, 
without going very deeply, however, into its behavior. The 
general behavior of the airplane under the action of stabili- 
zing and controlling moments we will consider later. 

The ailerons are usually conceded to control the rolling 
motions of the airplane, and in this connection the attention 
is usually concentrated on their lift, while the effect of their 
drag is much too often neglected. This is particularly the 
case in wind tunnel experimenting where the rolling moments 
are measured with different aileron settings, while the model 
is restricted from either pitching or yawing. In the actual 
flight of an airplane the yaw usually causes roll and vice 


- versa, and the drag of the ailerons as affecting yaw and in- 


directly roll cannot be neglected.. We will consider separately 
therefore the lift effect and the drag effect of the ailerons. 


Purpose of Ailerons 


A lowered aileron causes increase of lift of the wing by 
virtually changing its camber, as well as by increasing its 
angle of incidence. Similarly, a raised aileron causes a de- 
crease in lift. When one aileron is lowered and the other 
one is raised, the lift of one wing is increased and the other 
one decreased, and consequently a moment is generated 
tending to roll the airplane in the direction of the raised 
aileron. The roll of the airplane is always accompanied and 
resisted by the damping in roll, which is usually very power- 
ful on account of the large span and area of the wings, par- 
ticularly if the airplane is flying at high speed. Indeed, 
many machines barely respond to the ailerons in horizontal 
flight with the throttle wide ‘open. We explained in connec- 
tion with longitudinal control, that elevators must be designed 
to govern the distribution of the air pressure over the stabi- 
lizer, rather than to take large pressures on themselves. This 
principle is so much more important in application to the 
ailerons, which generally are liable to be stiff. The rules laid 
down for the elevator design apply largely to the ailerons 
as well. The first rule is to eliminate overhangs of any 
description and to have all of the aileron area behind the 
wing, and if possible not too close to the tip. Rounded wing 
tips or tips with negative rake are most efficient, while the 
raked tips are least efficient because of the formation of small 
areas of high pressure at the tips near the trailing edge. 
The reader must realize that it is not large controlling moment 
that is needed but rather the elimination of damping. Such 
an elimination is virtually caused by long and narrow ailerons 
affecting a larger part of the wing area. When such ailerons 
are deflected they cause a change of pressure distribution on 
the wings which causes the machine to roll. The narrow 
chord of the ailerons is very important for the reduction of 
the pilot’s efforts in view of the usually large area of the 
ailerons. 











490 





A very comprehensive wind tunnel investigation of aileron 
pruperties was made by the National Physical Laboratory in 
England and was described in the A.C.A. Rep. and Memo. 
Nos. 550 and 615. The tests included different shapes of 
wing tips, varying proportions of span and chord, and the 
effect of “wash-out.” The investigation was confined: to the 
lift effect of ailerons and their efficiency was judged by com- 
parison of the moment required to operate the ailerons with 
the rolling moment of the machine. The conclusion reached 
in respect to the shape of the wing tips has already been 
mentioned. Regarding the span and the chord of the ailerons, 
it was found that the most efficient combination is obtained 
when the chord of the ailerons forms about 22 per cent of the 
wing chord, and the span of ailerons is equal to two thirds 
of the span of wings. 


Special Ailerons 


The ailerons with a wash-out of some 9 deg. were also 
tested and, although their efficiency was found to be slightly 
higher than the efficiency of straight ailerons, the difference 
was far from sufficient to explain their much more efficient 
action reported from flight tests. The practical efficiency of 
such ailerons is apparently due to their drag effect, which 
we are ready now to discuss. 

In the majority of airplanes, the ailerons are so intercon- 
nected that one aileron moves up, while the other one moves 
down exactly the same amount. The aileron moved down 
causes immediately an increase of drag of that wing, while 
the one moved up through a small angle causes a reduction 
of the drag, and even at large angles gives less drag than the 
lowered one. The difference in drag, if not properly counter- 
acted by the rudder, causes the airplane to yaw in the direc- 
tion of the lowered aileron. This makes the wing with the 
raised aileron move faster than the other one and thereby 
increases its lift. At the same time an airplane, stable in 
roll, tends to respond to yaw by raising the wing on the side 
of the relative wind. Both of these secondary effects tend 
to roll the airplane in the direction opposite to one required 
by the “lift effect,” and therefore detract from its effective 
ness. This effect is particularly noticeable near stalling speed 
when the lift effect of the ailerons is very weak, while the 
drag effect is even more pronounced, being based on the rela- 
tive change of velocity of two wings, and being less opposed 
by the damping in yaw. This phenomena is marked in the 
case of warping wings, when the effect of warp is found 
sometimes to give opposite action near the stalling speed. 

Ailerons with wash-out are essentially equivalent to ordi- 
nary ailerons set initially at a negative angle, so as to equalize 
their drag, or better yet to give the raised aileron more drag 
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than the lowered one. Such ailerons make the machine yaw 
in the direction of the raised aileron, and consequently make 
the two secondary effects described above act with the lift 
effect, greatly increasing thus the response of the airplane 
to the aileron control. Flight experiments on an RES air- 
plane were described in A.C.A. Rep. and Memo. No. 413. 
The machine was fitted with standard ailerons of 24 in. chord 
on 66 in. wing chord, and with ailerons of the same plan form 
but given a wash-out of 9 deg. throughout their length. A 
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lateral force of 10 lb. was applied to the stick, and the time 
required for the airplane to bank to 45 deg. was noted. With 
regulation ailerons it took from 4.7 to 5.6 sec. on different 
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Fig. 13 


trials, while with wash-out ailerons the time was from 43 
to 4.6 sec. As the damping in roll is proportiona! to the 
angular velocity of roll, while the moment required for ae. 
celeration is proportional to square of the angular velocity 
even a small reduction in time consumed in affecting the 
bank means a great increase of aileron efficiency. 
Considerable publicity was given recently to the differential 
aileron control invented by Captain DeHaviland, prominent 
British designer. This consists of such gearing between con- 
trol stick and ailerons, that the ailerons move up through 
considerably larger angles than down. The controlling action 
of such ailerons is similar to one of wash-out ailerons de- 
seribed above. There is a slight increase of lift effect, but by 
far the most important improvement comes apparently from 
the fact that secondary drag effects act with the lift effect 
rather than against it, as is the case with ordinary ailerons. 


(To be continued ) 





545,000 Francs in Prizes for New Records 


The French government has decided to renew for the year 
1925 the prizes which it offered for the regaining or maintain- 
ing of world records. These prizes were originally offered 
in March, 1924. They consist of a prize of fr. 140,000 for the 
builder of the plane which holds the worlds speed record on 
Dee. 31, 1925, and a prize of fr. 60,000 for the engine used in 
said plane. A prize of fr. 100,000 is offered for the firm 
which builds a seaplane which will bring the worlds seaplane 
speed record back to France and in addition the builder of 
the engine for the seaplane will get fr. 50,000. The flying 
boat which brings back to France the distance record without 
refuelling in flight gets fr. 50,000 and fr. 50,000 additional 
if the endurance record is broken as well, the builder of the 
engine will get a prize of fr. 50,000 for the distance record 
with an additional fr. 20,000 for the endurance record. 

If the altitude record is beaten again in France a prize 
of fr. 25,000 will be offered to the constructor who holds the 
record on Dee. 31, 1925. The same prizes apply to the al- 
titude record for seaplanes. 





Huff-Daland Sell to South America 


Competing against French, German and English airplane 
manufacturers, contracts for American-built planes were 
signed April 17 between.the Huff-Daland Co. and the Ar 
gentine Naval Commission, located in New York. The con 
tracts call for eight training planes of the Petrel, Model 5 
type, to be delivered to the Argentine Navy within five 
months. Contracts were awarded despite underbidding on 
the part of foreign concerns. The Huff-Daland Company 
was recently also awarded a contract by the State of San 
Paulo, Brazil, for a light bombing plane. 5 

The planes are powered with Wright Whirlwind engines 
and are similar to the HN2 naval planes. These planes are 
substantially the same design as the small dusting planes, Te 
cently developed by the Huff-Daland Company for use m 
dusting cotton crops to control the boll weevil and in the dust- 
ing of other agricultural crops. Airplane dusting by these 
machines is now being undertaken for the first time in Georgia 
and other Southern states. 
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More Details of the Loening Amphibian 


The announcement by the U. S. Navy Department of the 
McMillan Expedition to the Arctic, using the Loening Am- 
phibian Plane, calls attention prominently for the first time 
to this new type of aircraft, which has been under secret de- 
velopment for over two years at the new aircraft plant of 
the Loening Aeronautical Engineering Corp. The principal 
idea in the Loening Amphibian is the use of the inverted type 
of aircraft motor, placing the propeller thrust at the top of 
the body and thus including the entire body with the engine 
mount in the nose to form a unit compact hull, carrying pas- 
sencers, load, gasoline and all equipment. The landing gear, 
which is mounted to this hull, folds into it by the operation 
of an clectrie motor, switched on by the pilot. This hull body 
is made exceptionally strong, entirely covered with metal, and 
so she ped as to give remarkable seaworthiness which has been 
provi n by tests in rough water carried on this winter in the 
Atlaniie Ocean off Norfolk, Va., by a special Board of 
Army Pilots. 

The crew sit well back and in the upper part of this unit 
body, where they are protected from spray and in a much 
safer position than has been, heretofore, found possible on 
flying boats. There exists, therefore, a very definite distine- 
tion between the Loening type of Amphibian, and other types 
of airplanes designed for land and water use, such as the 
Vickers Amphibian in Europe, which, like two or three ma- 
chines of that type in this country consist of adding wheels 
to the old type of flying boat itself, but, carrying the engine 
up above between the wings. In flying tests that have been 
made by the Army Air Service the past few months, the 
flying qualities of the new machine were found to be quite 
remarkable, and to equal in every way the ordinary land 
type of plane of the same weight and power—so that en- 
thusiasts for the new Loening type point out that it will very 
likely render the old limited type of land plane obsolete, as, 
not only is there no loss in performance or maneuverability 
due to the new type, but there is a definite gain in strength 
against crashing, and very much more room, made available 
for added loads to be carried. Since this type of plane can 
also land with equal ease on soft snow or hard ice by merely 
carrying retractable skis instead of retractable wheels, it be- 
comes an ideal plane for Polar exploration, and, in fact, its 
development makes the present plans for the McMillan Ex- 
pedition extremely practical and promising. The Loening 
Amphibian is fitted with an inverted 400 hp. Liberty engine. 
It weighs 3300 lb. empty, and carries a load of 2200 Ib., 
including pilot, observer, cameras, radio and 250 gal. of gas, 
which is sufficient for a flight of over 1,000 mi. In the test 
conducted at the Army Air Service Engineering Division at 
MeCook Field, Dayton, Ohio, this plane has recently demon- 
strated a high speed of 122 mi./hr., and a ceiling of 14,000 ft. 
The machine is readily hoisted aboard a ship and launched 
in the water, and may either be moored in a Bay, or with its 





AVIATION 491 


wheels down, run up on to a beach. It handles in every way 
exactly like a seaplane, or exactly as a land plane, depending 
entirely upon the desire of the pilot. 

Both the Army and Navy have ordered several of these 
machines, and a group of sixteen of the planes is now in 
process of delivery at the Loening plant. Last February, 
the first public demonstration of the new type was made in 
Washington, D. C., with Lieut. Wendell H. Brookley of the 
Army Air Service, giving an exhibition of flying before the 
Aircraft Investigating Committee of Congress, which at the 
time was commented upon, as quite a remarkable display— 
the machine being equally at home on Bolling Field, or in 
the Potomac River. It was at this time that General Mitchell 
stated to the Committee, that in his opinion, this machine 
represented the most satisfactory solution that he knew of for 
this difficult type of plane, and represented a real advance in 
aircraft engineering for which there would be a great promise. 





Book Review 


JAHRBUCH FUR LUFTVERKEHR 1924. By Fischer von Poturzyn, 
Junkers Air Transport Co. (394 pp. profusely illustrated. 
Pichard Pflaum Verlag A.G. Munich.) 

This is the first edition of an extremely useful reference 
volume produced in conjunction with the German Aero Club 
which is to be published annually. It is divided into seven 
sections with a bibliography and an appendix containing 
d:s.anees between important centers in Europe and Asia 
Minor, conversion tables, ete. The sections are divided into 
chapters, each written by an expert on the subject covered, 
many of whom are members of the German Air Ministry. 

The first section reviews the birth and development of air 
transport. The second section is “International Air Trans- 
port at Present”. The first chapter is by the author and gives 
a worldwide review of conditions. The second chapter gives 
the timetables and rates of thirty-nine airlines all over the 
world. The third chapter of this valuable section gives all the 
available data on 375 European airports in tabular form. 
The third section is entitled “Air Transport Policies and 
Economy,” and contains five chapters. The fourth section 
treats of the effect of political economy on air transport. The 
fifth section, “Technical Progress”, contains the greatest 
number of chapters and covers transport machines, light 
planes, gliders, radio, landing lights, engines and meteorology. 
The sixth section deals with civil aviation in Switzerland, 
and gives descriptions of the airports of Berlin and Prague. 
The last’ section is called “Special Uses of Aireraft” and 
covers aerial photography, newspaper delivery, ete. 

The book is printed on a very good grade of paper and 
bound between boards. Inasmuch as the intention is to cover 
the whole world this volume should find a 1eady welcome 
outside of Germany, if for no other reason than for the tables 
and airway maps which are exceptionally complete and up to 


date. 
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The Economy of Air Cooling 


By K. J. BOEDECKER 
Field Service, Wright Aeronautical Corp. 


The air-cooled engine of the radial type is far superior 
to the water-cooled engine in the ease with which either a 
complete or a top overhaul may be made. Take the case of 
a top overhaul of the Wright Whirlwind (J series), 9 cylinder, 
200 hp..air-cooled engine—this would mean the grinding of 


This can be done as follows: First remove thrust plate which 
is attached to crankease front section by seven 3% in. studs 
and nuts—then the thrust nut which is threaded to the crank. 
shaft. After the nine 5/16 in. nuts holding it to the e~.nkeage 
intermediate section have been removed, the crankeas front 
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Rear and front views of the 200 hp. Wright Whirlwind (J series) radial air-cooled aviation engine 


valves, removal of carbon, and possible renewal of piston 
rings or pistons—it can be done by one man, one cylinder at 
a time, between flights if necessary, without disturbing the 
timing or any other part of the engine and without removing 
the engine from the plane. Removal of each cylinder can be 


accomplished in approximately ten minutes. On a water- , 


cooled engine with individual cylinders the cam housings must 
be removed or, with block construction, the blocks and cams 
removed and the engine re-timed. This means that a plane 
with an air-cooled engine can be kept in flight service continu- 
ally when needed and that the top overhaul may be done in 
short installments with no fear of tying up the plane for an 
extended period. 

Even if it is necessary to make a complete overhaul of the 
Wright Whirlwind it can be done by one man without re- 
moving the engine from the plane. In fact, in eight hours 
one man removed, repaired and replaced the crank shaft of 
one of these engines while it was still mounted in the plane. 


section may be taken off, carrying with it the thrust bearing 
magnetos and magneto driving gears. Next the intake mam- 
fold and oil sump may be removed after removing the twelve 
5/16 in. nuts whieh secure it to the crankcase main section. 
The cylinders may next be removed and then the crankease 
intermediate section which carries with it the cam and cam 
followers. The connecting rods are now exposed and may be 
removed. Next the hand turning gear may be removed, which 
gives access to the crankshaft gear, the removal of which al- 
lows crankshaft to be drawn from the case. Next and last 
comes the crankease rear section, which is secured to the main 
section by seven 5/16 in. nuts. The rear section carries with 
it the oil pumps, fuel pump, synchronizer shafts and tacho 
meter drives. Now only the bare crankcase remains In 
plane. The above operations need not be followed in the se- 
quence noted, but may be carried out in several different ways 
An index of the simplicity and ease of tear down 1S evr 
denced by the fact that a tear down almost identical to the 
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above was made at a field where the engine was unknown to 
the nicvhanies. 


Simplicity of Overhaul 


The simplicity of construction is further shown by the fact 
previously related that in eight hours one man removed, re- 
paire’ and replaced the crankshaft of one of these engines 
while it was mounted in a plane. This was accomplished by 
takin. off the front and intermediate crankease sections as 
aunii This unit was composed of all the timing mechanism 
for ». .znetos and cams. A careful scratch mark across the 
face _. the front section and on the magneto couplings allowed 
of re; ‘acement of the complete unit without the necessity of 
retin 1g the engine. With this unit off and with the three 
upper cylinders removed, it was an easy matter to remove 
the 1 ster connecting rod and two of the small connecting 
rods «ith their pistons, which gave ample room for withdrawal 
of th: shaft. It was necessary, of course, to remove the gear 
at ror end of erankshaft before the crankshaft could be 
draw:: out. The removal of the crankshaft was necessitated 
by d» sage caused by a broken starter. Following the same 
procciure as outlined above, either the crankpin bearing or 
rear iain bearing, or both, could be replaced. To replace the 
inter: ediate main bearing, removal of front and intermediate 
sections as a unit would be the only requirement. To remove 
the trust bearing, only the thrust nut and front plate need 
be removed. For practically any of the foregoing replace- 
ments or repairs on a water-cooled engine, removal of engine 
from ile plane and complete tear down of engine would most 
certainly be necessary. The time and labor thus saved are 
big items in favor of the air-cooled engine. 


Great Saving in Man-Hours 


In a well equipped shop which has all the facilities, includ- 
ing special tools, for the complete over haul of both air-cooled 
and water-cooled engines, the time in man hours for overhaul 
of the air-cooled engine is from two-thirds to three-quarters 
of that required for the water-cooled engine. This time is 
based on a comparison of the requisite hours for the overhaul 
of the 200 hp. air-cooled engine and the 200 hp. water-cooled 
engine at the Wright Aeronautical Corp. plant, where both 
types of engines are built. If the hour of delivery is all 
important, here again the air-cooled engine is favored because 
more hands ean be employed without interference with each 
other than is possible on the water-cooled engine. Of course, 
most repair bases are not as well equipped as a manufacturing 
plant and so the time difference is therefore greater—favoring 
the air-cooled engine, because fewer special tools and fixtures 
are required. Inquiry at different fields where both air-cooled 
and water-cooled engines are in use, invariably brings forth 
the response that the mechanics would rather overhaul the 
air-cooled engine because of the simple construction and ac- 
cessibility. Also, the consensus of opinion seems to be that 
fewer replacements are necessary, that valves require less time 
to be ground to a perfect seat and that bearing troubles are 
infrequent in the air-cooled engine. The absence of bearing 
troubles is due to the short, rugged, single throw, balanced 
crankshaft in which whip is practically eliminated and the 
three generous ball bearings with their minimum friction and 
their capacity to stand considerable overloads. The crankpin 
has the only heavily loaded plain bearing in the engine, but 
its size is so ample that replacements are seldom necessary, 
except after hundreds of hours of operation. 


How to Inspect Engine 


_ Por a general inspection of the crankshaft, crankshaft bear- 
ings and connecting rod bearings, the removal of the front 
and intermediate sections of crankease as a unit is sufficient. 
An inspection of all timing gears, cams and cam followers 


may he made by removing only the front section of the erank- 
casi Inspeetion of accessory gears may be made through the 
star‘r hole in erankease rear section or the entire section 


may »e removed after the seven 5/16 in. nuts holding it to the 
‘rai <case main section and the accessory driving gear on 
craishaft have been removed. Included in the rear section 
assei bly are the gun synchronizer shafts, oil pumps—one 
pressure and two scavenger superimposed forming a single 
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unit—oil strainer, oil pressure relief valve, tachometer drives 


-and fuel pump, all of which are accessible and may be re- 


moved separately if desired whether the rear section is 
attached to the engine or not. 

The accessibility of all parts of the air-cooled engine is :o 
far superior to that of the water-cooled engine that acthal 
comparison seems unnecessary. However, accessibility plays 
an important part in the lowering of inspection and overhaul 
costs and therefore cannot be stressed too much. After a cer- 
tain hourage it is frequently desirable to perform a rather 
close, general inspection of the power plant whether or not 
there is any indication of trouble. Accessibility is the best 
insurance that the desired inspection will be performed, for 
inaccessibility leads to procrastination, and delay in perform- 
ing a necessary inspection may result in a considerable loss 
of time. The fact that the air-cooled engine may be left in 
the plane for a general inspection and that the time required 
for this inspection is less than would be required to remove 
an engine and install a new one of either type makes its use 
very desirable, especially where time saving and the main- 
tenance of fixed schedules are important factors. 


One Man Can Do Overhaul 


When it is fully realized that all of the labor required to 
properly inspect and overhaul an air cooled engine, either in 
the plane or on an overhaul stand, can be done by one man, 
it will readily be apparent that the cost of overhaul will be 
very much less than that of a water-cooled engine. 

Again, if it is deemed desirable to replace a complete en- 
gine, the time required is less for an air-cooled engine than 
for a water-cooled engine which must, in most cases, have its 
radiator and attendant pipes and connections removed. 

In summer or in the tropics there is the freedom from water 
boiling and in the winter the fear of freezing and bursting of 
pipes, radiators and water jackets is eliminated. Then, too, 
the labor of draining the water every time the ship is laid 
up for the night and the subsequent refilling in the morning, 
is done away with. The air-cooled engine may be warmed 
up in about one-third to one-half the time necessary for warm- 
ing up a water-cooled engine, which again is a saving in time. 


Runs on Commercial Gasoline 


Commercial gasoline may be used if nothing better is ob- 
tainable and any good grade of mineral oil. The fuel and oil 
consumption is comparable with that of water-cooled engines. 
A two-place observation plane powered with the Wright 
Whirlwind 200 hp. air-cooled engine and carrying a full 
military load has flown 465 mi. on a closed course at approx- 
imately 79 mi./hr. in 5 hr. 52 min., using only 44.7 gal. of 
aviation gasoline. This is equivalent to 7.6 gal./hr. or 10.4 
mi./gal. 

One of the main points in favor of the air-cooled engine— 
one which affects ultimate costs from a commercial viewpoint 
and high speed and ceiling from the military—is its light 
weight in pounds per horsepower. This light weight is re- 
flected in the design of the plane which can be considerably 
lightened and thereby increase its pay load capacity or speed. 
The advantages in performance are shown in the comparison 
of two very similar planes built by the same plane manufac- 
turer and powered—one with a Wright Whirlwind (J4) 200 
hp. air-cooled engine and the other a Wright Tempest (E4) 
200 hp. water-cooled engine. The following table gives this 
comparison. 


INFLUENCE OF ENGINE WEIGHT ON USEFUL LOAD 
AND PERFORMANCE 


o_o WOE coca ccccssodscicodcosssres “Tempest” “Whirlwind” 
EY, WD o.c,n-0.g. baie e 4050.0466.0,0400% Water-cooled Air-cooled 
High speed (full load, sea level) ....... 118 mi. /hr. 136 mi. /hr. 
Low speed (full load, sea level) ........ 52 mi. /hr. 53 mi. /hr. 
Cruising —., ESE ROC eet 309 mi. 406 mi. 
useful load— WE 32006060606 94009 30% 87% 





Gear Representative 


Foote Bros. Gear & Machine Co., producers of aviation 
engine gears, recently completed arrangements for representa- 
tion of IXL Speed Reducers and Gear Products in Mexico 
by John A. Park, Gran Hotel, Avenida Uraguqy 12, Mexico 
City. 

















: AIRPORTS AND AIRWAYS 








Philadelphia, Pa. 
By C. T. Ludington 


During the last few weeks the greatest excitement in Phil- 
adelphia Aviation activities has been the launching of the 
aircraft carrier Saratoga from the plant of the New York 
Shipbuilding Company. A squadron of Marine Corps ships, 
including Martin bombers and Voughts landed at the Camden 
Forge Field back of the New York Ship, other Navy ships 
and a squadron of five Army ships under Lieut. E. E. Aldrin 
of the Air Service Engineering School at Dayton, landed at 
the Naval Aircraft Factory Field. At the exact moment when 
she struck the water Victor Dallin had his Swallow in the 
exactly correct place and got a remarkable photograph which 
appeared in New York and Philadelphia papers. The evening 
of the launching a dinner was given for Lieutenant Aldrin 
and his comrades from Dayton, by members of the Aero Club. 

Final plans for the Municipal Field have been approved by 
the Mayor and further developments are up to Council and 
the legislature in Harrisburg. In connection with attempts to 
discover how many ships are operated in this vicinity, and 
might be expected to make at least occasional use of this field 
a list was prepared of Pennsylvania and New Jersey oper- 
ators. It was found that twenty-three operators are making 
use of fifty ships, having a total passenger capacity of sev- 
enty-four. Philadelphia now feels itself much more of an 
aviation center than previously. 

Pitcairn Aviation managed by J. A. Ray has at present 
seven students and, despite the absence of Harold Pitcairn in 
Europe, is reported to be progressing nicely. This company 
shows in the “census” as the largest operator in the vicinity 
of the city with the Ludington Exhibition Co. and the Essing- 
ton School of Aviation a close second and third. 

At Pine Valley experiments with the new night flying 
equipment, some of which is at hand, have begun. Victor 
Dallin recently went away on a photographic trip to Boston, 
and on his return plans to leave for Canada to fulfill a con- 
tract there. The Ludington Exhibition Co. has made a deal 
with the Aero Service Corporation whereby they will take 
over from the latter company a large amount of surplus 
equipment. This will enable this company to give service 
from Pine Valley on nearly every type of ship, or engine 
being operated commercially or privately in this vicinity. 


Cleveland, Ohio 
By Cy Caldwell 

In a recent issue of Aviation Porter Adams of Boston 
says he likes to read my notes, and that he even skips the 
Publisher’s News Letter until after he sees what I have to 
say. Well, so do I. And I certainly appreciate this tribute 
from. Boston where all that is best in literature is recognized 
at a glance. 

Mr. Adams has brought the number of my readers up to 
two. The other one is the proof-reader. I know he reads 
my stuff for it comes out all cut and changed—grammar and 
spelling and everything. Between ourselves, Mr. Adams, I 
fear he doesn’t appreciate me like you and I do. 

Mr. Adams would like my column to become a regular 
feature he says. Now if you really mean that, Mr. Adams, 
I suggest that you ship me a few airplanes and aerial features 
to report back on, for there is a great dearth of material here. 

There has been the usual Spring announcement of an Air- 
line to operate between Here and There. And when I actually 
see the Airline I’ll report its activities in full. But all I’ve 
seen each Spring so far has been the announcement. And 
you can’t fool an old soak with Bevo. 

Then I hear there is, or is to be, a flying school where the 
youth of this hamlet with the accent on the first syllable, may 
learn all the niceties of piloting until they reach such 
pinnacles of fame as those occupied by Casey Jones or Harold 


R. Harris. But until I actually see the planes flying and 
landing—and bouncing—and the dazed pupils climbing out 
of them—and the instructors swearing, as they usually do; 
—well, until I see and hear that I shal! not report on the 
school. 

Actually, Mr. Adams—hereafter I shall ignore the proof- 
reader and write for you alone—actually, C. W. Grove, 
Cleveland contractor, whose slogan “Be your own landlord 
and have all the worry” has sold hundreds of homes, has 
bought an S.V.A. which he has erected on the Glenn L. Martin 
Field and will fly for pleasure or annoyance as the case may 
be. 

I think that about covers the news from these parts, Mr. 
Adams. Grape-fruit are going up in price and down in 
quality, early rhubarb is in, and the chunks of ice in the 
refrigerator seem even smaller than they did during the 
winter. This is not really air news, but then one must write 
of something, mustn’t one? As they say on Beacon Street. 

+ . a 





Bug-House Fairy Tales 
Once upon a time there was a young pilot who bought a 
Jennie and amassed a vast fortune carrying passengers on 
Sundays. 


Boston, Mass. 
By Porter Adams 


June fifteenth has been set as a tentative date for a meet- 
ing of representative Boston business men under the auspices 
of the Boston Chamber of Commerce to discuss the most 
efficient use of the Air Mail and to ascertain if possible just 
how much air mail business can be obtained. This meeting 
will be under the joint direction of the committee on aviation 
and the committee on postal facilities of the Boston Chamber 
of Commerce. It will take the form of either a luncheon— 
or dinner—and Col. Paul Henderson has notified the*chamber 
that he will be present. Boston has long been talking of 
the air mail and this time the matter is going to be put 
squarely up to the business men of the city to find out just 
how much this talk actually amounts to. It is believed that 
with the advent of night flying on the eastern division the 
business men of Boston cannot fail to appreciate the actual 


value to them in dollars and cents. 
— ” - 


On April 15, Pilot Victor Dallin landed at the. Boston 
Airport after a three hours flight from. Philadelphia. He 
brought a message from Mayor Kendrick of Philadelphia to 
Mayor Curley of Boston. This letter was carried in con- 
nection with the 150th anniversary of the battle of Lexington 
and Coneord which was celebrated here the 19th of last 
month. On the return flight Pilot Dallin carried a message 
from Mayor Curley to the Mayor of Philadelphia expressing 
Boston’s interest in the exposition to be held there next year. 

. © 

Considerable interest exists at the Boston Airport in the 
question “How high can a Jenny fly.” A record of 10,200 
ft. was made over the airport the middle of March, and last 
week this record was extended to 13,500 ft. by Lieutenant 
Bech. Roger W. Twitchell of Milton has stated that in 1918 
he flew a Jenny to 13,400 ft. in Mississippi. On Thursday 
of last week, Maj. Herbert A. Dargue, flew to Boston from 
Washington in 4 hr. It was good to see Major Dargue again 
at the Boston Airport which he commanded so efficiently at 
the time of the arrival of the world flight. He stated that 
great improvement had been made in the airport and having 
flown at practically every field in America whatever he has 
good to say about the Boston Airport is especially appreciated. 
This airport he stated was the best located municipal aif- 
port in the nation. 
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The total flying time for Boston and vicinity for the week 
was 44 hr. and 10 min. of which the Navy had 15 hr. and 
4 min. and the rest was divided between the Army, National 
Guard and organized reserve. The longest single flight of 
the week was made by Lieutenant Thomas of the Navy in 
a seaplane on Saturday with 245 min. Lieutenant Doolittie 
made an extended flight in the new DH4B assigned to the 
airport and flew for 3 hr. and 50 min. covering 400 mi. 

* * > 

A meeting of the Boston Municipal Air Board. was held 
at the City Hall on Tuesday April 14 for the purpose of 
discussing plans for a commercial hangar at the airport. This 
was the same day that the Boston Braves opened their base- 
ball season and the opening showed plainly in the small at- 
tendanece at the Air Board meeting. It was reported however 
that at least one quarter of the total amount necessary had 
been already raised. 


Milwaukee, Wis. 
By Daniel Kiser 

While everyone in this vicinity is acquainted with what is 
tran:piring at other fields in the country, it may seem that, 
so far as Milwaukee is concerned, it isn’t in the aviation game 
at ail. However, while we all read the news of other fields 
in AvIATION weekly, it hasn’t dawned on anyone to tell about 
what we are doing in this line, and I hope that this will 
straizhten out this diserepency a bit, and help to include us 
in the news along with the rest of the United States. And, 
then too, the State which boasts the home of Colonel “Billy” 
Mitchell, should at least be represented. 

A little past history, say for a year or so may prove en- 
lightening. We have a County-owned airport located on 
Lisbon Road ten miles northwest of the City Hall of Mil- 
waukee. The field is L shaped located on high ground and 
suitable for use in any weather. During the season of 1924, 
14 students were trained of whom 6 purchased planes and 
the remarkable feature is that to date not one of these men 
has yet to record a crash or even minor difficulties, and all 
of them have made numerous cross-country trips, one having 
covered over 15,000 mi. of cross-country within 9 mo. One 
young lady, Miss Helen Czapiewski, has also completed a 
flying course and soloed successfully. 

During 1924, 6 new Canucks were built up at the shops 
at New Butler and 11 ships of various types re-built. Since 
January, 1925 new planes, as yet unassembled, and awaiting 
better weather for assembly, were delivered to M. Warshauer 
of Milwaukee and Don Campbell of Waukegan, Ill. Both 
planes are of the Canuck type. 

At the present time, the ships at the field either assembled 
or in storage are as follows :— 

M. Warshauer, Hisso Standard Speedster, Milwaukee. 

R. G. Conant, Westfield, Wis. OX5 Standard. 

S. M. Cushman, Canuck, Milwaukee. 

Eugene Hosenmiller, Canuck, Milwaukee. 

Louis Benson, Canuck, 4 uppers, Menomonee Falls, Wis. 

Edw. Szukalski, El Standard Scout, 80 LeRhone, Mil- 
waukee. 

A. Padags and J. Doleshy, Canuck, Milwaukee. 

Daniel Kiser, Canuck, New Butler, Wis. 

In the shops at New Butler and nearing completion are a 
TM Scout with OX5 for Gilles Meisenheimer of Milwaukee, 
and a special four lower panel, streamline nose Canuck for 
C. H. MeMillan of Fond du Lac, Wis. Also in the shops, 
last but not least, and undergoing considerable changes in 
design and construction, the Lawson 16-passenger Air-Liner 
with twin Liberties, now owned by George Bowman, Wm. 
Schroeder and Daniel Kiser. The above parties also have 
a new HS2L flying boat stored in the shops, and last year 
had the misfortune to lose a boat of this type during a bad 
storm which tore it lose from its moorings at McKinley Beach 
in the Milwaukee Yacht Club’s harbor, and smashed it to pieces 
against a concrete pier. 

During the winter of 1923-24 and also 1924-25, considerable 
zee = done by the writer with a Canuck equipped with 
—s. onsiderable interest is being shown in aviation in this 
vicinity and 5 students are now under training at the Flying 
School, which operates at the Airport. 


AVIATION 








Duncan Field 

The airdrome at San Antonio Air Intermediate Depot, 
Tex., is designated as “Dunean Field,” in honor of Ma). 
Thomas Duncan, Air Service, who was killed in an airp'ane 
accident at Bolling Field, Anacostia, D. C., on May 25, 1923 
in a recent General Order. 








The special dolly and tailskid arrangement on the Aerial Mercury 


Civil Aviation Statistics 


Tke following tabulation of world civil aviation statistics 
is part of some figures presented in the Italian Chamber of 
Deputies recently. The figures cover the year 1923 and show 
that American civil aviation is certainly the equal of any 
foreign country in the number of airplanes available and the 
amount of mail carried. 


FRANCE 
ee EM 5 oe ahs a 6 dias hialermo aad awl 2,104,803 mi. 
I ATS 55. 0.si'a o: 0a io ohcdin Wa ieee Gea ee deals wi RS 11,638 
I Bs Bila aick neta iA ee a kas soe ANd AO KEE 2,135,676 lb. 
I as Sikh a ob i hsb ska mah bllssA aid ae bade ard we Ace 723,881 Ib. 
ee 1,337 
Licensed civil pilots for public transport ................. 843 
GN I ON ok ig na nin 6 60 sc scneseeseseos 173 
Licensed civil pilots lighter-than-air ..................... 103 
Licensed civil flying field managers ..................000% Y 
RUS IE I ooo ive hs abba rad eene ess 33 
GREAT BRITAIN 
SS en ay ee Ge ee eee 4,572 
oe Le eae era cas ead Baap ain meahe 15,123 
es ak eh iin a dad chk obo Kk ede d we 1,819,754 Ib. 
I AO I 6 ig 6l 655410 bb dh w tre nis, a er d-oredro BOs 1,143 
odd 6 6, bse b oR 4 macdiwie oa Sao weld k's 795 
ee Se IN ai aa. wigs wh iow Xb 6A 6s did acdc 819 
GERMANY 
EE EE ELT LE PL EO OTT Oe Oe 1,097,870 mi. 
or aks leek Bia g aa bed a Glaww ee wid Go's 26,509 
i a AN lah a ek ay wig Bieie a ea wie wk Oi 147,745 Ib. 
I I SN i ods 4 55's ne ooh b 6004904646008 227 
Or i eg cn 5 6 a dcsicn beads ce boeeeéd 346 
ee Ge SI I ova cacadcedsasdesraccecasns 5 
UNITED STATES 
Distance covered in year (air mail) ...............ec000- 1,165,387 mi. 
Me cs te aie, SO a ee ea dls our SA ack aw aa ha OR 1,632,348 Ib. 
LEE ORDA TOOT OPT ET PTT RT 1,300 
I oy ie pc's wicndin aula Ad Bre Na Wpie.6)0.0' ks Kew Be 600 
ITALY 
Ee re a ree 170 
RE GUE I MD go cece vrscsecesceccsscns 54 
Licensed private airplane pilots .................000000% 6 


German Air Travel Notes 


The German company Westflug G.m.b.H. Bad Oeynhausen 
in the period July 2 to Dec. 31, 1924, carried 2668 persons 
and 10,152 lb. of freight in 869 flights. In this same period 
25,128 mi. were flown. This company operated in the prov- 
inces of Hannover and Westphalia as well as flights to the 
islands of Borkum, Juist, Langeoog, Norderney and Wan- 


g. 

The success of the air services to the Leipzig spring fair 
last year has led the German companies to arrange a more 
complete and better service for this year’s. The companies 
undertaking the service are the Junkers Luftverkehrs the 
Trans-Europa Union, the Sachsischen Luftverkehrs and the 
Schlesischen Luftverkehrs. Planes will leave Chemnitz, 
Dresden, Hannover, Berlin and Breslau daily between 8:00 
and 9:30 every morning for Leipzig. Return flights for the 
same cities will leave Leipzig from 3:00 until 5:00 in the 
afternoon. This arrangement will permit a business man to 
look over his morning mail and then spend the day at the 
fair, returning in the evening. 
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U.S. ARMY AIR SERVICE 


British Fliers Jump 

Group Capt. M. G. Christie, Air Attaché of the British 
Embassy, Flight Lieutenant Soden and Flying Officer Lacey 
of the British Air Service, successfully accomplished live 
jumps from DeHaviland planes at a height of 2,000 ft. over 
Chanute Field recently. This series of parachute jumps was 
an excellent demonstration of the feasibility of the practical 
operation of this factor of safety in connection with its 
adoption to passengers or persons having little or no knowl- 
edge of parachutes, for Captain Christie had but an hour or 
more of instruction before making his jump. Lieutenant 
Soden and Flying Officer Lacey spent a week at the Air Ser- 
vice Technical School at Chanute Field taking intensive 
training in parachutes. 

Congressmen Fly 

Five members of Congress recently made a record flight 
across the Panama Canal Zone from Albrook Field to France 
Field. They flew in DeHaviland planes piloted by Lieuten- 
ants Reid, Sloan, C. W. Sullivan, Zane and Gaffney of the 
Army Air Service. Leaving Albrook Field on the Pacific 
side at 10:30 a. m., they landed at France Field on the At- 
lantic side at 10:53 a. m. 

Lieut. Hugh Minter, Wimsatt and Kennedy gave the Con- 
gressional party a warm reception by simulating an attack 
on the incoming party while they were circling over France 
Field at an altitude of 5000 ft. The Congressman expressed 
surprise and astonishment at the maneuvering ability of the 
pursuit planes in action. The Congressional party consisted 
of Congressmen Gordon Browning (Tenn.); W. G. Sears 
(Nebraska) ; Seger (New Jersey); A. E. Winter (Wyoming) 
and W. H. Hastings (Okla.). 

After a brief inspection of France Field, the Congressmen 
boarded the U. S. Putnam, France Field’s fast motorboat, 
where all enjoyed a very pleasant luncheon which had been 
prearranged by Capt. Charles E. Rust and Warrant Officer 
Harrison Billingsley. The luncheon was served while the boat 
was cruising through the old French Canal toward Gatun 
Locks. Upon return from the boat ride at 3:30 p. m, the 
Congressmen were flown across the Isthmus to Albrook Field. 
All expressed their utmost confidence in the U. S. Army Air 
Service and declared that the United States should have an 
Air Service second to none. 


National Guard Flying in Connecticut 

With the coming of Spring, members of the 118th Observa- 
tion Squadron, Air Service, Connecticut National Guard, are 
in the air every day at Brainard Field, Hartford. Flying has 
been going on all during the winter, but with better flying 
conditions and the field in better shape the activities have 
taken on new vigor. The winter training of the Squadron 
continues to be carried on in the quarters of the Squadron 
in the State Armory at Hartford. This consists of lectures 
and class work in Engineering and Rigging, Armament, Radio 
and Photography, as well as the School of the Soldier. 

The Squadron also endeavors to keep aviation before the 
public, various lectures having been given. Lieutenants Ar- 
nold and Wade of the Round-the-World Flight were guests 
recently of the Hartford Aero-Guards, and in the presence 
of a large audience gave a lecture together with moving pic- 
tures of the Flight. 

The Squadron numbers 18 officers and 80 men. There are 
two fireproof hangars on Brainard Field, containing seven 
ships in first-class flying trim. Four men are stationed at the 
field for twenty-four hour service. Any member of the Air 
Service is always welcome at Hartford. The 118th Squadron 
meets every Wednesday at the State Armory at 7:15 for 
drill. 


Douglas Cruisers 
Two Douglas Cruisers were recently received by tiie Air 


Service at Kindley Field, Fort Mills, P. I., and they «ere 
welcome sight to the pilots of the Field. Both ships were 
assembled and flight tested. The Air Service News Jetter 


correspondent states that they handle beautifully in ihe air, 
have a very quick take-off, and that they were a revelation to 
the Navy pilots who are equipped with an old type !cuglas 
Cruiser which requires an exceptionally long run to ct off 
the water. With all modern improvements, such as a self 
starter, ete., it is like a modern automobile, and already a 
great many pilots in the Philippines are anxious to be as- 
signed to Kindley Field. Shortage of gasoline has tihius far 
limited flying in these two ships, but with the expected arrival 
shortly of 5400 gal. of gas the boys on the field who are 
anxious to fly will be able to do so to their heart’s content. 
Eludes Searchlight 

For the benefit of the Anti-Aireraft Reserve officers of El 
Paso, the 12th Observation Squadron, stationed ai Biggs 
Field, El Paso, Tex., staged on the evening of March 23 
a 20-min. night flying and searchlight demonstration. 

A powerful searchlight mounted on a truck attempted to 
locate a DH plane piloted by Lieut. Ray H. Clark, who with 
Staff Set. H. Williamson flew about the vicinity of the air- 
drome for about 20 min. at an altitude of 1,000 ft. Before 
landing the plane dropped a parachute flare which failed to 
function until it was 400 ft. from the ground. 

Officially, the demonstration was considered a success. 
Actually, however, to those who witnessed the feat, there were 
a number of marked discrepancies between theory and prac- 
tice that one could not help but notice. The searchlight, 
which presumably had a range of 10,000 ft., was able to pick 
up, the plane only at a very short distance. When the plane 
was followed to the extreme length of the beam it faded into 
the night and could not be seen. Furthermore, the motor 
that generated the power for the light made so much noise 
that the operator of the light could not hear the plane unless 
it was very close, a state of affairs which, of course, would 
not exist under actual war time conditions. In fact, it was 
only by the steady cooperation of the pilot that the search- 
light was able to pick up the plane at all. It is easy to sur- 
mise how helpless such an instrument would be in an actual 
bombardment, with a bombing plane flying even at an altitude 
as low as 5,000 ft. 

Pope Field Fires 

Fire fighting from the air, writes the Air Service News 
Letter correspondent under date of March 25, was the con- 
stant occupation of a large part of the Fort Bragg garrison 
for the past week. The continued dry weather had left the 
entire reservation in an extremely inflammable condition, and 
when fires started to break out about ten days ago it required 
constant fighting day and night to stop them. Several fires 
were started by shells during artillery firing. Several more 
burned in from off the reservation, and two very severe ones 
were either set or started from carelessness on the part of 
someone traveling over the government land. 

The first big fire resulted in the ealling out of about 800 
men of the garrison to check it. Pope Field was requested 
to send out a plane to make a reconnaissance of the fire area 
and to see where it would be best to fight it. It was during 
this flight that the big advantage of direction from the air 
was realized. Lieut. H. W. Holden, with Lieut. W. T. Meyer, 
pilot, was able to direct several truck loads of men to points 
where the fire could be fought with advantage, and he was 
able to keep a close check on the progress being maile and 
eall for more help when needed at any point. This fire was 
finally subdued after a day and night of fighting. 

The following morning, with Lieut. Glen T. Lampton pilot- 
ing, Lieutenant Holden discovered another dangerous fire on 
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the western side of the reservation. A quick call to camp 
by radio started men at once to the scene. It was a two-hour 
journey by truck to the fire, and as the wind was blowing 
prisk! the fire had a fine start before the attack was started. 
By t!c liberal use of back-fires along roads fronting the fire 
it was finally controlled after a 24 hr. fight, but not until 
about 20 sq. mi. had been burned over. 

The following afternoon a big fire on the northern boundary 
it another eall for an airplane reconnaissance. The fire 


rou; 

st jurning against the wind and a call for 200 men seemed 
suffic: nt to stop it. The fight by these men was started just 
about sundown and everything went well until about 10 
o’cloc!: when, with the fire nearly out, the wind changed and 
in a -ery few minutes the fire fighters had to beat a hasty 
retre::. An early dawn reconnaissance the next morning led 
to a «all for every available man in camp to be turned out 
at on e and men and trucks were sent over the roads to the 
fire 15 mi. away. At least 2000 men were fighting the fire 
by 1¢ o’eloeck and, while it was impossible to stop it in many 
place: due to the high wind, back-fires were started and saved 
most of the houses and range-stations which were in the path 
of the flames. Lieutenant Holden and Lieutenant Lampton 
were *) the air almost constantly directing the work. A radio 
static. was set up near the center of operations and received 
many messages regarding the fire. 

Lientenant Holden had a large supply of tobacco tins to 
use for dropping messages at various points, these especially 
being used in communicating with Lieut. J. D. Balmer, F.A., 
Provo-t Marshall, who was directing the fire fighting on the 
groun:!. A slight let up in the wind about noon gave the 
fighters a chanee, and a quick redistribution of the men along 
roads fronting the fire saw the beginning of the end. Back- 


fires and back-breaking work with fire fighting utensils finally 
brought the flames to a stop after another three hours of 
work. The airplane was constantly on the job flying through 
the thick smoke and watching for small fires which might 
break across the line of defense. Several times these small 
fires were discovered and a hurried call issued to the nearest 
detail. The men would be guided to the fire by the plane 
and then the plane would return at frequent intervals to 
watch the progress of the fighters. Many times during the 
day Lieutenant Holden issued instructions by voice. The 
plane would fly low and with the engine idling Lieutenant 
Holden was able to make himself heard by the men on the 
ground. Most of the fighters were able to return to camp by 
midnight, but another 100 men had to be sent to the fire area 
the next morning to fight small fires that sprung up around 
the edges, and again the airplane direction was able to greatly 
expedite the work. The total area burned by the last big 
fire is estimated at about 70 sq. mi. Several old farm houses 
which were used as camp sites for hunting and camping 
parties were destroyed and many hundreds of dollars worth 
of damage was done to the best longleafed pine area on the 
reservation. It is estimated that at least 150 sq. mi. of 
land were burned over during the past 10 days and during 
the three big days of fire fighting Lieutenant Holden and 
Lieutenant Lampton put in about 15 hr. in the air. Needless 
2 aay, the entire camp took a day of rest following the last 
ig fire. 


Army Air Orders 


The promotion of See. Lieut. George Leroy Murray, A.S. 
Res., Bolling Field, to first lieutenant is announced. 

Maj. Carlyle H. Wash, A.S., Washington, to Kelly Field. 

Sec. Lieut. Anthony Levin Merrell, A.S. Res., Hampton, 
Va., to active service Washington, for training, reverting to 
active status May 18. 

Lt. Col. John H. Howard, A.S., Fort Leavenworth, to 
Baltimore. 
one Leslie MacDill, A.S., Fort Leavenworth, to McCook 
Tela. 

Maj. Lawrence W. McIntosh, A.S., Fort Leavenworth, to 
Was! ington. 

First Lieut. Julian B. Haddon, A.S., Brooks Field, to San 
_ iseo, sailing on transport June 17 for Philippine 
Sianas. 

First Lieut. Charles G. Brenneman, A.S. ilippi 
to Crisey Fiela , A.S., Philippine Dept., 
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Lt. Col. Benjamin D. Foulois and Maj. John B. Brooks, 
AS., Fort. Leavenworth, to Mitchel Field. 

Maj. John N. Reynolds, A.S., Fort Leavenworth, to Fort 
Bliss. ‘ 

See. Lt. Merrill D. Mann, A.S., Hawaiian Dept., to Chi- 
eago, Ill. 

See. Lt. Cecil E Archer, A.S., McCook Field, to San 
Francisco, sailing on, transport July 8 for San Francisco. 

Spee. Or. 254, assigning First Lt. Kenneth N. Walker, 
A.S., to Chanute Field, amended to assign Lieutenant Walker 
to Langley Field. 

See. Lt. James B Davis Palmer, A.S. Res., Washington, 
to active duty Langley Field, for training, reverting to in- 
active status April 30. 

First Lt. Harold R. Rivers, A.S., Scott Field, to San 
Francisco, sailing on transport May 14 for Hawaiian Islands. 

Resignation of See. Lt. Charles Heath Heyl, jr., A.S., of 
commission accepted. 

See. Lt. Halley G Maddox, A.S. (Cav.), Brooks Field, to 
Fort Huachuca. 

First Lt. Glenn Paul Rodgers, A.S. Res., Langley Field, 
promoted to rank of captain. 

Spec. Or. 80 amended to relieve First Lt. Hjalmar F. 
Carlson, A.S., from duty Panama Canal Dept. Lieutenant 
Carlson is to sail on first transport for New York City, report 
for observation and treatment at Walter Reed Gen. Hosp., 
upon completion of which he is assigned to duty Mitchel 
Field. 

Resignation by First Lt. Charles Norton Monteith, A.S., 
of commission is accepted. 

Capt. Orlo H. Quinn, A.S., Langley Field, to Washington. 

Sec. Lt. Elbert Kelly, A.S. (Inf.), Kelly Field, to San 
Francisco, sailing on transport June 16 for Hawaii. 

Maj. Maurice Robert Smith, A.S. Res., Kansas City, to 
Seott Field. 
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Naval Air Orders 


Lieut. Joel J. White, det. Army Sch. of Av. Med., Mitchel 
Field, to N. Y. Nav. Air Sta., Lakehurst. 

Ch. Gun. Fayette Myers, det. Nav. Air Sta., Coco Solo, to 
treatment Nav. Hosp., M. I., Cal. 

Lieut. Harry P. Krummes, det. Army Sch. of Av. Med., 
Mitchel Field, to Pensacola. 

Lieut. (jg) Winfored P. Dana, det. Army Sch. of Av. Med., 
Mitchel Field, to temp. duty Ree. Ship. 

Ens. Luther S Schmidt, det. U.S.S. Pittsburgh to Nav. 
Air Sta., Pensacola. 

Lieut. Julian B. Noble, det. Aircraft Sqd. Battle Fit., to 
Nav. Air Sta., Pensacola. 

Lieut. Harold B. Sallada, det. U.S.S. Richmond, to Coco 
Solo. 

Lieut. James H. Stevens, Aircraft Sqd., Battle Fit., 
to Nav. Air Sta., Pensacola. 

Bosn. Anthony Feher, det. U.S.S. Langley, to Nav. Air 
Sta., Pensacola. 

Lieut. Braxton Rhodes, det. U.S.S. Langley, to Nav. Air 
Sta., Pensacola. 

Comdr. John Rodgers, det. Nav. A.S., Pearl Harbor, to com- 
mand U.S.S. Wright. 

Lieut. John B. Kneip, det. Inspr. of Nav. Airer., McCook 
Field, to Aircr. Sqd., Battle Fit. 

Lieut. (jg) Charles Bell, det. U.S.S. Denver, to Pensacola. 

Lieut. James D. Lowry, det. Rec. Ship, San Francisco, to 
Pensacola 

Ens. Gilbert R. Crowther, det. Off. Nav. Com., Navy Dept., 
to Pensacola. 

_ Ens. Charles H. Momm, det. U.S.S. Utah, to Pensacola. 
Ens. Joseph J. Rooney, det. U.S.S. Texas, to Pensacola. 
Lieut. (jg) Walter F. Boone, det. U.S.S. Burns, to Pen- 

sacola. 

. Ens. Howard L. Young, det. U.S.S. Sturtevant, to Pen- 

sacola. 
Lieut. (jg) Irving O. Wiltsie, det. U.S.S. Cleveland to 

Pensacola. 
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MISSOURI 

NICHOLAS-BEASLEY AIRPLANE CO. Complete fiying in- 
structions, by hour or by complete course, primary, cross country 
advance training, solo. New ships and new motors. Instructors 
who take an interest in you. No deposit required on solo flight, — 
Write for full particulars. MARSHALL, MISSOURI. 




















OALIFORNIA MISSOURI 
THE RYAN SCHOOL OF AVIATION LEARN TO FLY 
0. B. STAR ROUTE SAN DIEGO q d 
Ideal flying weather all Seasons. Very best of planes and instruc- Standard airplanes ready for immediate delivery, 
tors. Opportunity to study latest planes and construction. > = 
A few recommended students will be given employment in our neoEsese ee — ORATION 
shops, while learning to fly. St. Louis ying Field, Anglum, Mo. 





OALIFORNIA 
VARNEY FLYING SCHOOL 


Established since 1914 
SAN MATEO SAN FRANCISCO 








NEW YORE 

CURTISS EXHIBITION COMPANY, GARDEN CITY, N. Y, 
Flying Fields—Garden City, Buffalo, N. Y.; Dallas, Tex.; Miami, 
Fla. Complete flying service including schools, aerial photo 
graphy, passenger and fast cross country transportation to any 
point. Air fleet of thirty machines. 

Big reduction in rates for flying instruction. Write for information, 








ILLINOIS 
HEATH AIRPLANE COMPANY, Inc. 


Oldest aeronautic establishment in U. 8S. 
Airplane Supplies Flying School 
2856 Broadway Chicago 





NEW YORK ; 
THE SCHOOL OF AVIATION 
Write for prices. Two planes at your service. Airplanes and 
Spares. See us first. 
THE SCHOOL OF SQUARE DFALING. 
LOOMIS AIRCRAFT, 18 Columbia Ave., Binghamton, N. Y, 








canes PARTRIDGE, Inc. 
Aeronautical Instruction 

Aero Club of Illinois Mail Address-- 

Field. Chicago, Ill. wis, for Booklet 430 S. Michigan Ave. 


NEW YORE 
PORT WASHINGTON, LONG ISLAND 
FLYING BOAT SCHOOL Clifford Webster—Instructor 


Winter Station Jan. 1-May 1 Palm Beach, Fla. 
Curtiss Metropolitan Airplane Co., Inc. 








ILLINOIS 

Complete flying course for $250.00. This includes one hour of 

solo flying and ground course. All year flying. Start ariytime. 
YACKEY AIRCRAFT COMPANY 

Factory and Flying Field, Checkerboard Field, Forest Park, 

Illinois. (Suburb of Chicago). Telephone Maywood 1693. 


OHIO 
DAYTON, OHIO 


Supplies, Hangars, Shops and Field 1 Mile from Dayton limits, 


JOHNSON AIRPLANE & SUPPLY CO. 








ILLINOIS 
MID-WEST AIRWAYS CORP. 
MONMOUTH, ILL. 
One of the four best fields in America 
Thorough Flying Instruction Course by experts at lowest rate. 
Passenger Flights to Points Near or Far 


PENNSYLVANIA 
ESSINGTON SCHOOL OF AVIATION 
Established 1915 Frank Mills, pilot 


FLYING BOATS, SEAPLANES, AND SPARES 
ESSINGTON (just west of Philadelphia), PA. 








ILLINOIS CAMPBELL AIRPLANE CO. 


One of the best Commercial fields in the Middle West. 2 miles 
from Moline, 3 miles from Rock Island and Davenport. Up 


to date facilities and you are always welcome. Unexecelled fly- 
ing course at reasonable rates. Our motto—Every student a 
pilot. Mail address, 515-18th St., Moline, Illinois. 


PENNSYLVANIA 

CAN YOU FLY 
If you can’t and want to learn, write us. We have an oppor 
tunity for you which you can’t afford to pass up. Write today. 
GREAT LAKES AIRWAYS INC. ERIE, PENNA. 
Complete Aero Service:—Parts and supplies of all kinds. Get 
our prices first—24 hour service. 

















KANSAS AVIATION ENGINEERING CO. 
Single and 2 Seater 
LIGHT PLANES 


Parts, Instruction, Blueprints $2-$5, Propellors $10. 
Circular Free — LAWRENCE, KANSAS 


PENNSYLVANIA 


Sr COMMERCIAL 


PITCAIRN AVIATION * FLYING 
LAND TITLE BUILDING PHILADELPHLA . INSTRUCTIONS 
FLYING FIELO AT GRYN ATHYN PENNSYLVANIA SHORT FLIGHTS 

















MARYLAND 


THE SKYSYNE CORPORATION 


NIGHT & DAY AERIAL ADVERTISING 


eee Bid — our pemee 51882 ——— GARS, OX5s, Hissos, Liberties, Jennies, Canucks, Standards 
711 Keyser &. 3 Planes at your ogan ‘Ma Large stocks on hand, prompt shipment, best values 
Baltimore order Dundalk, Md. Office 509 Navarro Street San Antonio, Texas 








TEXAS Year-roundF lying 
SAN ANTONIO AVIATION & MOTOR SCHOOL 
Expert instruction in flying and mechanics 
Free sleeping quarters at Airdrome 
AIRPLANES, ENGINES, PARTS, SUPPLIES, SHOPS, HAN- 











MICHIGAN BIJRNS--FLYERS 


SCHOOL OF COMMERCIAL AVIATION 


2002 Real Estate Exchange Bldg. Detroit, Mich. 
FLYING FIELD ON SOUTHFIELD RD. 





WASHINGTON 


Pacific-Northwest Aviation Co. Walla Walla, Washington 
Expert instruction in flying. Competent Pilots. Ist class 
machines. Ideal country. We teach you to fly so that you can 


fly. We have a good proposition to offer. Get it. It will 
appeal to you. Correspondence invited. 

















MICHIGAN 
J. V. Pierso) P. & W. AIR SERVICE CO. &. C. Weaver 


PASSENGER AND EXPRESS SERVICE 
Flying Instruction Aerial Photography 
P. O. Box 758 Kalamazoo, Mich. 








WEST VIRGINIA SHANK McMULLEN AIRWAYS, Inc. 
Flying school second to none. Thorough instruction on flying 
boats and airplanes by expert ex-army instructors. Complete 
flying service including photography, advertising, exhibition, 
passenger and fast cross-country transportation. 

HUNTINGTON WEST VIRGINIA nee 
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Publisher’s News Letter 


Everyone knows that the principal source of re- 
venue of any publication is from the advertising. 
In the case of trade papers it is supposed to come 
from the industry in which the paper circulates. 
With aeronautical papers a very odd situation 
exists. The possible advertisers are of three classes. 
There are the aircraft manufacturers who sell 
aircraft to the government. There are the engine 
builders. And then there are the independent air- 
craft constructors, commercial operators and ac- 
cessory manufacturers. The first group probably 
receive from the government, aircraft orders that 
amount to between five and ten million dollars a 
year. And yet it will surprise our readers to know 
that they advertise in AVIATION so sparingly that 
the total of their accounts amounts to only 17 per 
cent of the revenue of the paper. It is the best 
kind of evidence that many regard their work as 
that of munition makers who think only of sales 
and nothing of building up good-will for their 
products. This condition is fundamentally unsound, 
for the government is making every effort to en- 
courage aircraft constructors with the hope that 
someday they will become interested in commercial 
aviation and some of the overhead that the govern- 
ment has to pay for now will be carried by sales, 
other than to the Air Services. 


% % % * 


When the list of aircraft manufacturers is con- 
sidered from the standpoint of invested capital, 
the uncertainty of the business becomes evident. 
Orders are given for hundreds of thousands of 
dollars to companies that haven’t so much as a 
factory of any permanent character. As some of 
the companies maintain large plants with permanent 
staffs, these are at a decided disadvantage when it 
comes to making prices. The result is that the 
bidder that only has modest factories facilities can 
undersell the more substantial concerns. This 
makes the aircraft business revolve in a vicious 
circle; the large companies tending to become 
smaller while the smaller ones doing little to sub- 
stantiate the basis of government support— 
creation of a reliable and adequate source of sup- 
ply for an emergency. 


* * % % 


British aircraft constructors, in contrast, are 
advertising their commercial aviation successes. 
The Napier Company advertises the reliability of 
its aeronautical engine by giving a record of 14,- 
000 miles with one engine on commercial service— 





four others have 100,000 miles each to their 
credit. They also are advertising of the flight of 
Major Zanni in a “Fokker” machine from Am- 
sterdam to Hanoi (7,500 miles) in 17 flying days 
without touching his engine at all. The Armstrong 
Siddely Company and the De Havilands are 
taking due credit for the flight of Sir W. Sefton 
Brancker and Alan J. Cobham from England to 
India and return; 17,000 miles in 220 hours fly- 
ing time on a De Haviland airplane fitted with an 
Armstrong Siddely. “‘Puma’’ engine using only 
one engine for the round trip. This flight was 
made to investigate an air route to the East. The 
Fairey Company are advertising the flight by 
Wing-Commander Goble on a Fairey seaplane 
completely around the coast of Australia for which 
the Britannia Trophy has been awarded; it being 
considered “‘the most meritorious of the year.” 
Rolls-Royce, Ltd., announces new world records 
for seaplanes with speed over 500 km. and 250 
kg. of useful load in the speed and endurance 
classification. The plane was the Danish-built 
Rohrbach all-metal monoplane with two Rolls- 
Royce engines. Then the Aircraft Disposal Com- 
pany also advertises that it prepared and supplied 
from its stock of surplus aircraft supplies the 
“Puma” engine used in the England-India Flight. 


% % % + 


It will be seen that in England, the aircraft 
manufacturers who manufacture for the government 
are not only laying emphasis on the commercial 
possibilities of their products but seeking a world 
market. Unfortunately, up to the present time, 
Liberty engines, of which thousands are available, 
have been used in almost all commercial air work in 
this country, so there has been no possibility of 
American engine makers taking credit for the re- 
markable achievements. When the great flights 
have been made the makers of gas, oil and acces- 
sories have ““Told the world” in the general maga- 
zines but very seldom in aeronautical publications. 

The British Aircraft Industry is reaching out 
for foreign markets as is indicated by the fact that 
in 1924 there were 137 airplanes of different 
types exported from England. From all indica- 
tions, the Bnitish built aircraft are no better than 
those that have made successful performances 
in this country. But there seems to be little or no 
effort made here to make markets abroad. 

But it is apparent that they intend to get out of 
the munition class at the earliest practicable 
opportunity.—L.D.G. 
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Douglas Light Plane Engine $350.00 


Immediate Delivery from Long Island City 





Specifications : 
45 cutic inches, 2 cyl. oppesed type; 22 hp. at 3500 r.p.m., 
30 h.p. at 5500 r.p.n. Weight 72 Ibs. complete with magneto, 
carburetor, outside flywheel and controls. 
Two throw crankshaft with special balanced counterweights 


insures smooth running at all speeds. 
Large overhead valves, in readily detached head, are actuated 
by individual cams. Large ball bearings at each end of 
crankshaft. 
Efficient lubrication of rocker arms provided by hollow heat 
dissipators acting as small oil reservoirs. 

Performance : 
Won both speed and altitude prizes at 1923 Lympne and 
Hendon air meets. Made 99 m.p.h. Fitted to Parnall Pixie. 
Avro with this motor attained 13,850 ft. altitude. 
FIRST $25 CERTIFIED CHECK, TELEGRAPH OR MONEY 
ORDER OR CASH DEPOSIT WILL HOLD THIS MOTOR 
FOR PURCHASER’S INSPECTION. 


Ask for Details On Other Light Plane Motors 


AIR TRANSPORT EQUIPMENT, INC. 
LONG ISLAND CITY, N. Y. 











= 








Aircraft Magazine 
Files For Sale 








PRICE 10 cents Plus Postage 
Can be sent parcel post C. O. D. if desired 


Aeroplane (English), 1916, 20 conies; 1917, 8 copes; 
1918, 1 copy. 

Flying (American), 1915, 11 copies. 1920, I copy. 

Aerial Age, 1921, 11 copies; 1922, 5 cop-eS; 1923, 7 
copies. 

Aircraft (Australian) 1921, 3 copies. 

L’Air (French), 1923, 24 copies; 1924, 23 copies. 

International Aeronautics, 1923, 3 copies. 

Flug-Woche (German), 1923, 10 copies. 

L’Ala D’Italia (Italian), 1922, 3 conies; 1923, 8 copies. 

Revue De La Aeronautique Militaire (French), 1922, 
2 copies; 1923, 5 copies. 

L’Aerophile (French), 1921, 4 cop:es; 1922, § copies; 
1923, 8 copies. 

Aerea, 1924, 7 copies. 

Z F M, 1923, 8 copies; 1924, 7 copies. 

Bulletin De La Navigation Aerienne (French), 1920, 3 
copies; 1921, 4 copies; 1923, 9 copies. 

DUPLICATES 

Aerial Age, 1921, 6 copies; 1922, 1 copy, 

L’Ala D’Italia, 1922, 1 copy; 1923, 3 conies. 

L’Air, 1924, 2 copies. 


Gardner Publishing Company, Inc. 


225 Fourth Ave. New York City. 
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Fly with the 
Government Mail 


“Post Master General New cn- 
nounces that all but foreigners 
will be encouraged to organize 
flying machine routes and ual- 
lowed to carry mail under Gov- 
ernment contract as railroads 


carry it.” 

This editorial by Arthur Brisbane 
foretells the beginning of another impor- 
tant step forward in awiation in_ this 
country. It offers encouragement to 
thousands of young Americans with 
“flying blood’’ in their veins, to take to 
the air. It is the chance of a lifetime. 

The motors listed below are ready for 
immediate delivery. All are in excellent 
condition. Further information will be 
furnished on request. 


50 - 220 HP Benz 

50 - 200 HP Benz 

50 - 160 HP Beardmore 
200 - 260 HP Mercedes 

65 - 160 HP Mercedes 

75 - 200 HP Hall-Scott L-6 


These motors are part of the largest 
stock of foreign built motors and spare 
parts in America, and are ready for 
immediate shipment. 


Detroit 
Marine Aero-Engine 
Company 


409 Connecticut Ave. Detroit, Mich. 
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OUR NEW AIRCRAFT BARGAIN SHEET 


AIRPLANES 

TERMS: Cash with all orders of $25.00 or less, above that amount 50% required with order, balance C.0.D. 
1 new Lincoln Standard four-passenger, Cabin plane equipped with 180 Hispano-Suiza motor, 56 gal. gas tank, finished in maroon 

enamel with gold bronze wings, double aileron, has excellent performance, doing 84.7 m.p.h. in 110 mile race at St. Joseph 

in October ’23. Special price on this beautiful job... .... 2.2... eee ce eee eee entree eee e sees esse nesses eeees $2750.00 
1 rtin R, rebuilt and in beautiful condition, equipped with 200 HP L6 motor, carries five passengers, & BIG BARGAIN at ..$2500.00 
1 | kker D7 type rebuilt, two passenger equipped with new 150 Hispano-Suiza motor, carries 52 gal. gasoline, just refinished with 

New Grade A linen, six coats nitrate pigmented bronze dope. We figure this one of the most efficient and beautiful jobs in 


America. Won 110 mile at St. Joe, October, 1923, averaging 117.4 m.p.h Special price on this job with motor ............ $2250.00 
Without SORE: esa sus cheese cere eebaes bcuseae bene oheae $1600.00 Same job with new OX5’s........ cece cece cere ee cececes $1175.00 
Se\-ral OX J-1 Standards, without motor................ $ 950.00 Same job with overhauled OX5 motor ............-+++05- $1075.00 


We wish to impress upon your minds that these ships are all covered with new cloth, six coats pigmented silver dope, elumin- 
im cowlings, 35 gal. gas tank and finished with the same care as the Lincoln Tourabout. 


Nev Standard fuselage, with controls, 35 gal. gas tank, Hall Scott motor mounting ........-e-eeee rece cece eee eee eeneneeenes $ 350.00 
Stu dard fuselage, less controls and gas tank, Hall Scott motor mounting .......-- ee eee cece eect eee teen ene ee cee eeeeeeeenes $ 225.00 
Co. plete Standard fuselage and wings in knockdown form, including three wheel landing gear........--...sesseeseseeeeeees $ 195.00 


We have the largest stock of new Standard J-1 wood parts in the United States. Our prices are so reasonable that you can- 
not afford to make these up. Write us your wants. A deposit of $250 will hold any of these planes 30 days 


NEW STANDARD J-1 FITTINGS 


FUSELAGE Station 4, lower .......cceeeeccecees 45 No. 5137, No. 5138, No. 5518, No. 
Ce). or and rear seat rail clamps ...... .11 Station 5, lower (fuselage landing gear, 5519, No. 5534, No. 5536, each .... .95 
Co: :col clevises, drop forge .......... 12 rear). pin type .......ceceeesecees 1.90 No. 5145, No. 5515, No. 5517, No. 
Cc ol en <5 a.6/6: 4 Skcanvapenioe ees .85 Station 5, lower (fuselage landing gear, 5516, No. 5685, each. ......cccceee 1.00 
Control WTR 4a Se s<0 osc 0. vaeccas .08 rear) plate type ......eee ee eeeveess 1.80 TAIL 
Conirol bearing back plates .......... .05 Station 6, upper and lower, each ...... -45 Center rudder bearings .............-- .20 
Ei e bed cross piece sockets ........ 1.17 Station 7, 8, 9, upper and lower, each:.. 40 levator bearings ...............-0-: 20 
Fle bead Ge vada am conse ccnsveneee .10 Station 10, upper lower, each ........ .60 levator and rudder rib fittings ...... et i 
Fitting SoG ssenws he dacucaceuces .02 Station 11, upper and lower, each .... 2.15 Pin double wire pulls ........-.-..-- 10 
Fr wing roots, fuselage ........... 1.45 Tank brackets ........---+++eeeeees -27 Tail skid rubber loops .,............. 15 
Fusclage hamd Qripe .....ccsesccccese 2.15 Wire clips, Sta. 5, 6, 7 .....-.++++-s- -02 ail skid rubber loop U’s ............ 15 
Insi-ument board clips .............. .06 Wire pulls, Sta. 11 .....-.-+---eeeee BU Wiad Me MED fo a6 sc ccc ses ccces .08 
Oval rubbet Q Gale os 0 006-0008 <ad0< 10 WING 
Rex engine bed sockets ............. Se I, CNS Coe . . saad e alee e son 22 LANDING GEAR 
2ubver wire spreaders ...:.......... Mo meee ME 8. cn ccc cue cone "go Axle collars .......-- eee e cece eee eees 12 
Rubber stick grips ........+eseeeees ee isd... acanchan yess eens 2:15 Brass axle washers ................. 4 
Socl-ts, longeron nose plate .......... A I I TI ooo ccd nw 6 dicisaeees .30 Flanges for landing eee 6 Sat 2:90.60: -08 
Strut sec Vand £6 4546006000 Coaeuen -30 Cooper wire trailing edge clips ........ .02 Half flanges for landing gear ........ -06 
Sai Wea RO Ft ase. ccd 9c 06 ohS Feleees WHR GRRE nono trcic cv nceies .40 Landing ee anes eas SS 5d es 0085 = 
Seat cross piece fittings .............. -18 Overhang flying fittings, No. 2888 .... .35 Strut sockets, pin type .......++++++. 1.25 
Steci plates for engine beds ........... .30 Upper wing plates, No. 5279 ......... ‘20 Strut sockets, plate type ......... 2+ 1.60 
Station 1, upper and lower, each ...... ‘20 Upper wing overhang wire pulls, No. Three wheel landing gear lower fittings 
Mation B, WY de de oace needles skeet . ee Bees ; 10 gq. Se SER ite pus ......-..- 
Ration S, WOME nn we divonieraenacaees 48 Wing hinges .............0000cc00e- 1o6 gee ee eee Oe ee 9... LOD 
Sta'ion 3, lower (fuselage-landing gear) MUP MEETS o> ..ssyctateaciscancee A oe ee 
| EO cccapcoecesr ch ae aaees Re RD. oink co Cc pid dine da censor .05 Mttings ese ceecereceescrcceeees 7 
Station 3, lower (fuselage-landing gear) Wied S00k pintes, No. SORd, Bo, S008 , 6 Re WPMD 222-00 eer ecrseseecccess -_ 
mm. te type op dierew 6g mate eure gk ea eres 1.80 Wing external fittings, No. 5132, No. SPECIAL BARGAIN PRICE ON COM- 
Station %, “GE cee ccuecwnsoedesn 1.70 5133, No. 5528, No. 5530, No. 5531, PLETE SET STANDARD J-1 FIT- 
Station 4, GD bo cdecnsdsnn cana kewe .60 eS RS re rere - Ss arrears, oni, oe 
; LANDING GEARS 
a ~—e Fg A. w heel pin type complete, less wheels ..... $ 85.00 New Steel type less wheels such as used on LS5 .......... 85.00 
ee wheel plant ty pe, complete, less wheels ............+.- 75.00 Three wheel pin type complete, less wheels .............. 37.50 
sanding gear wood V’s ...........6. 17.50 Spreader boards, each ............ Bee Me Ge ME WEEE cc kc cc ca cesas 4.50 
; . WINGS—STANDARD J-r 
Com) lete set wings, two uppers and two lowers, new cloth, 6 coats pigmented ‘ia RE ere eee en ee ee eee 290.00 
pper wing, new cloth, new dope . cdi aie Le tee eee eee eeees 90.00 ee er rr 60.00 
We do not offer wings of original linen as same is eight years old and unfit for safe flying. 
AILERONS, RUDDERS, ELEVATORS, STABILIZERS—STANDARD J-1 
Rudder, new cloth, new dope .........-.ceecesceceneees $ 9.75 rr ee Ms oc eenscedenbeos eases 18.50 
Elevators, new cloth, new dope ... we tee cette eee cess ceees $37.50 Stabilizers, new cloth, new dope ..............e0005 ‘ : % ; : 27.50 
pe ee eee eee eee ee 4.50 : 
Larze type balance rudder and fin, steel tubing construction such as used on LS5 complete with new cloth, new dope .......... 47.50 
"= , INSTRUMENTS 
Oil cauges, 60 B., 390 By ....srcccccss $2.75 Altimeter, 12,000, 15,000 ft. ........ 6.00 Tachometer head, Johns-Manville 6.50 
Gasoline BAUSES 2c eee reese ee eveees oe Sl EE eer eee 65 ~.., ‘ Aries Opera , 
ar Dixie switches FS ee een 1.90 Air hand pressure pump with or with- Knife switch ...-.-..+++seseeseeees 
ont ee Foxhoro wrest eee e wees : -11.00 out shut-off ee 2.00 Gas connection shut-off to carburetor .. 1.00 
ad © ave a complete line of gasoline shut-off pet cocks, unions, and any make of brass connections. We are selling the:n in any amount 
or 50% actual wholesale cost. Write for size and quantity wanted. 
AIRPLANE MATERIAL 
WIRE & CABLE Black shock absorber ............ per ft. 5c Shelby seamless steel tubing, sizes to 1” 
*” Roeblings Aircraft a per ft. 3c Copper gas tank outlets .......... each 35c 100 per ft., over 1” ee (eaeem per ft. 15¢ 
5-32” Roeblings flexible cable ....per ft. 4c Clevis pins ...............000; r C $1.00 T 24%” pinked d 
teen ee 2 E pe ape, 2%,” pinked ...........-.. per yd. 4c 
. r . lots ....... ee eeeee per ft. 3c Ferrules, No. 8 and No. 9 ..... per C $1.25 Tape, %” wishbone ............ per yd. 2c 
No. 8, 9, 10 aviator hard wire ...per Ib. 30c Gas tanks, 35 gal. .............. each $9.50 Thimbles, 1-16”, 3-32”, 4%”, 7-32” 
Packard three strand ignition cable per ft. 3c Oil oak stain, 5 gal. ................ $5.00 : j per 100 $1.00 
MISCELLANEOUS Sheet aluminum, 16 and 18 ga., Turnbuckles, any size ........ per 100 $8.50 
Bra;s wire, soft 1-16” .......... per Ib. 28¢ EE "3 snb66 64 cthies wtb FOR a ee i SR oe Eisele ce wenden ccaee Tc 
BOLTS 
BOLTS, NICKEL STEEL eae. mor x 3’, 33%”, 3%, 35%”, 5-16/x1”, 1%”, 1%”, each ........ .02 
. é = epee se Cee rer .03 s F . 
S-1i"X3%", yer, 50, 7, 1”, each .01 yn ae face x SH", 44%, a, 4% 5-16/7x2%”, 25”, each .........4- .03 
LIX Zn ” va) 1 Ve ” 7 73°" X ° ans me, COCN «ne ee eeee Us 
Yx%”, 4M, 1”, 14" oo... 01% "4%", 4%”, each’.............. 03% 6°x1%, 1K, 1%, encl 
“X34, 35%, 41447, 4567, 44” Fye bolts, 5-167x2%” ............ 17 BOER”, GOR. cesccccsvcssiocces .03 
each... ..:sGaceeee teen eres .03 Eye bolts, 7-32’x1%” ............ .08 xB", ech .....ccccceccsccces 04 
; r : MOTORS ‘ 
New 150 Hisso built here in our factory of all new parts ..$595.00 180 Hisso, overhauled and in A-1 condition ............ 575.00 
Ne 180 Hisso, same construction .............++sseee- 645.00 
150 Hisso, used but in first class condition ........ $400 to 500.00 220 Hisso, overhauled ready for installation ...........- 275.00 


: : P WE MAKE MOTOR EXCHANGES 

7 Send in your Hisso and we will make an exchange for one with new bearings, new rings and in condition to do at least 150 hours 
at very reasonable price. Write exact condition of your motor and we will quote prices by return mail. 
. If you do not find listed parts or material you need, write us. WE HAVE EVERYTHING FOR A STANDARD SHIP AND 

I~PANO MOTOR. : 

= W E HAVE STOCK OF NEW CARBURETORS AND CARBURETOR PARTS. WRITE US YOUR WANTS AND WE.WILL FUR- 
NI | PRICES BY RETURN MAIL. 
wv IRE MONEY AND ORDER BY NIGHT OR DAY LETTER AT OUR EXPENSE IF ORDER IS OVER $25.00. WE GUARANTEE 
PMENT WILL BE IN HANDS OF EXPRESS COMPANY WITHIN ONE HOUR AFTER RECEIVING YOUR WIRE. 


GET OUR LIST AND PRICES ON HISPANO MOTOR PARTS, 150, 180, 220 HP 


INCOLN STANDARD AIRCRAFT CORP. LINCOLN, NEBR. 


SI 
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MONUMENTAL 


Offices 
1030 N. CALVERT ST. 
BALTIMORE, MD. 





AIRCRAFT CO. 


Aerodrome 


LOGAN FIELD 
MARYLAND 


WAREHOUSE: COLLEGE PARK, MD. 


Announcement to all users of aircraft 


We have just completed the purchase and assembly of the most complete line of JN and 
Canuck planes and parts; also OX-5, OXX-6; we also have other motors and parts not 
listed, on which we offer exceptional prices. Ask us for what you want. 


The large volume of our business enables us to offer these to the public at the most 
attractive prices. To demonstrate this see the following extracts from our catalog: 


Radiator . . . 2 $12.00 Propeller Hub Puller : . $ 2.00 
a rg - - - - : = Zenith Carburetor - - - $12.00 

ires, D.H. - . - ‘ ; N double ail : } 5.00 
Shock Absorber (good live rubber) per foot $ .12 jt — + 

. Piston Rings - - - - $ 5 

Set of landing gear struts = - - $ 8. N Berl; $15.00 
Complete set of 80 gaskets - - $ 3.00 ow Dering magnets - " : 
Booster magnetos 7 ‘ $ 5.00 Toothpick propellers, all makes - $10.00 
Altimeters ‘ “ - ‘ $ 5.00 Hisso 150 H.P. propellers  - " $20.00 
Spark plugs - . ‘ . $ .20 Tack on fuselage covers - - $12.00 
Cylinder ~ ° ~ $ 3.00 D.H. wheels - . é s $ 4.00 
Valves ‘ a * $ .20 Complete set 20 hose - é - $ 1.25 


“THE LEVIATHAN OF THE AIRCRAFT FIELD” 
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Aeroplane Motors 


Gnome 160 H.P. new complete rotary 9 
cylinder 292 pounds suitable aeroplanes, 
motor boats, ice sleds, wind wagons, 
F.O.B. Dayton, O: 15.00 

(Have extended the time limit of price ad- 
vance to $25.00 until May 10th.) 

Le Rhone 120 H.P. (type used for making 


WACO 


with a stock OX-5 motor 


Highest Speed 


radial engines) complete 50.00 . er 
Hispano 150 H.P. complete boxed crated pone ats me 
F.O.B. Minneapolis 750.00 Best Speed Range 
Hispano 220 H.P. complete New boxed New Quickest Take Off 
York or Minneapolis 250.00 Highest Angle of Climb 


Hispano 220 H.P. complete slightly used 165.00 Lowest in Price 


OX5 Curtiss overhauled complete boxed 
F.O.B. Minneapolis 125.00 


WOULD YOU BUY A NEW OXS5 Curtiss at 

$150.00 Advise. 

Resistal goggles, with special pair passenger goggles 
clear glass 2.60. 


New and used aeroplanes $650.00 up. Curtiss, 
Standard, Avro, Thomas Morse. 


Parts, propellers, wings, dope, linen. 


Marvin A. Northrop 


200 Builders Exchange 


Steel Fuselage 

Steel Empennage 

Oleo Type Landing Gear 
Thirty Seven Gallon Fuel Tank 
Free Air Radiator 


Do you want the booklet? 


TROY, OHIO 








SETEEETE TESTE TEESE EE ESET ESE TESTE E SESE SESE EEE EE ESE EEE EE EEF ES 


Minneapolis, Minn. 


Real performance in a three place ship 


THE ADVANCE AIRCRAFT COMPANY 
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® FOR SEAPLANES 


Many thousand gallons 
of Jeffry's Waterproof 
Liquid Marine Glue 
have been used by the 
U. S. Navy and War 
Department and all 
manufacturers of  sea- 





planes. 


L. W. Ferdinand & Co. 
152 I:meeland Street 
Boston, Mass., U.S. A. 

















Aircraft Gears 


that are ACCURATE to 
2/10,000 of an inch ! 





I-X-L Ground tooth spur <Sem& 
gears are noiseless, vibration- | 


less, safe, dependable. y 
The logical gears for 
airplane use. Exeablished 195 


Send for free booklet 


FOOTE BROS.GEAR.§ MACHINE CO. 


238-248 N. CURTIS ST., CHICAGO, ILL. 











The Aeroplane 





Published Weekly 










175, Piccadilly, London, W.1 
England 


CHARLES GREY 
Editor 





Subscription Rates 
for U.S.A. 


| year—$8.50 



































used all over the world 


Fitted to the winners of the following events: Gordon Bennett Cup; Deutsch Oup, 1920, 19921, 
1922: Pulitzer Trophy, 1921: Circuit of Brescia; London Aerial Derby, 1922, 1928; the British 
Speed Record; Grand Cup of Italy, 1921, 1922; Lamblin Cup, 1928, 1924; Zenith Cup, 1928, 
1924; Olympic Games Cup, Antwerp; Morane Challenge; Grand Prize of the Aero Club de |’Ouest 
(France); Grand Prize for Transport Planes (France), 1928, 1924; World Duration Record: 
World Speed over Distance Records (Airplanes and Seaplanes); World Altitude Record 











: Ne ~ ; 4 

bes 
4 trut radiator 
*horizontal radiator 











on more than 10,000 aircraft 


For particulars apply to 
36, BOULEVARD BOURDON. 


ETABLISSEMENTS LAMBLIN wevity-sur-seine, FRANC? 











DOPES 


PIGMENTED DOPES 
VARNISHES ENAMELS 
MADE BY 


TITANINE, Inc. 
UNION, UNION COUNTY, N. J. 


Contractors to U. S. Government 











PLYWOOD 


Water Resistant Panels 


Made According to 


Government Specifications 
Any Size or Thickness 


New Jersey Veneer Co. 


Paterson, N. J., U.S.A. 
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For Greater Speed and Safety 


HAT better proof of the safety 

and endurance of Hartshorn 
Streamline Tie-Rods, than the fact 
that the ‘Round-the-World”’ planes 
were completely equipped with them 
and that they served PERFECTLY 
for the entire trip? 
Presenting much less surface to the 
wind — thereby permitting greater 
speed without sacrificing safety — 
there is nothing lacking in their 
performance. 


Made according to U. S. Army 
and Navy specifications. 


Est. 1869 
STREAMLINE 
TIE-RODS 
Write for Circular 


A-1, describing our 
wires and strap end 


SS fittings. 














STEWART HARTSHORN CO., 250 Fifth Ave., New York 


ROE 


TOUT 









AIRCRAFT 
PRODUCTS 


WIRE CORD 
STRAND 
THIMBLES 
FERRULES 


TRENTON, N.J.,U.S.A. 
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Wanted 


Liberty motor assemblers who can do first 
class work in production without being 
watched. Steady work all year around. 
Give age, nationality and references. 


jOOooOoooDooooOoooOoOoOoOoOoOoDOOOOOOOOONOOOOOOOOOOOOOoOON: 


BOX 342 AVIATION 





JOOODOOOOUODOODOOODOONOOOOONOONOOODOOOODONDODODDDOOUOK 
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May 4, 1925 
EFELISELELI STII SITET SEL ILE FTI IIES IIL IF FF 
The Plane 


You Have Been Waiting For 


+F 




















The New Travel Air Three Place OX5 Engined 
Commercial Airplane Designed by Lloyd Stearman. 


Sworn Performance 
Observed by Wichita Chapter, N.A.A. 
March 13, 1925: 


Average Speed, One Passenger and Pilot 96 m.p.h. 


With Useful Load of 11:9 lbs.: 
Take off 451 ft. 
Climb to 500 ft. 2 min. 3 sec. 


Climb with Pilot and one Passenger, 1000 ft. I min. 6 sec. 


PRICE $3,500., F.O.B. WICHITA 


THE TRAVEL AIR MFG. CO. 
Wichita, Kansas 
Address Dept. “A” 
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—_— A nnouncement— 


LUDINGTON EXHIBITION CO., INC. 


Office Flying Field 
810 Atlantic Bldg. Pine Valley Flying Field 
Phila., Pa. Clementon, N. J. 
Tel. Locust 7393 Tel. Laurel Springs 211 


petessscneessetaiog 


SPARE PARTS 


We have acquired a large stock of Canuck parts, OX and 
OXX engines etc., all of which have been carefully stored under 


cover. 
EXAMPLES 

WING PANELS and DETAILS 
Uppers, with fittings less aileron ................0- $60.00 
Lowers, with fittings less aileron ..............0006: 50.00 
PRE 8 PINE ee re ee ee 2.00 
PROPELLERS 
OX5, OXX2, OXX6 boxed, perfect condition ....... 10.00 
PE in: dncdesaceeaedbeeetetuuseanee $25.00 to $65.00 
MOTORS 
OX and OXX, range with condition ........... $40 - $250. 


Fuselage, tail, landing gear, control and other assemblies. 
Fabric, Dope, Varnish, Cable, Turnbuckles, Clevis Pins, Thimbles 


etc. 


PPES COU cindsvicisneumeanean $1200 and up. 
WRITE OR WIRE FOR FULL LIST 
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WHERE TO PROCURE EQUIPMENT AND SERVICES 














to include your name. Please let us know if you are 
interested in our products as an aircraft manufacturer, 
designer, dealer, operator, owner or pilot. 


PIONEER INSTRUMENT COMPANY 
MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 


WASHINGTON PARIS SAN FRANCISCO 
44! STAR BUILDING 97 BOULEVARD SAINT MICHEL 15 SPEAR STREET 


O* mailing list is being revised and we shall be pleased 


NEW AND USED PLANE BARGAINS 


Thick Wing Canuck (60 gallons gas), $1,450. 

Canuck slightly used—-Jenny slightly used A shape $950. 

Hisso Motored Clipped wing, Lincoln Standard, 3 place speedster, 
doctor's plane, used for pleasure only. Motor just overhauled, for 
quick sale $1,300. One new Canuck, just assembled, two. seats 
in front cockpit $1,550. 


PARTRIDGE, INC. 


3515 West 83rd Place Chicago, Ill. 














ANNOUNCEMENT: 
We have bought up the entire stock of many companies holding 
paris for the Curtiss OX5 and OXX6 motors, together with a vast 
quantity of parts for the Berling Magneto. We have on hand 
large quantities of absolutely new and overhauled motors, together 
with new spare parts; seven hundred new propellers, mostly tooth- 
picks; and over one thousand new Zenith carburetors. We have 
a modern flying field, up-to-date machine shop and experienced 
mechanics for both land and water craft. We cordially invite 
those interested to inspect our stock, field and equipment. 
Anderson Aircraft Manufacturing Co., Anderson, Indiana 


TWO SPLENDID “BUYS” 


One 1925 model Swallow, practically new, perfect 
CE 2) nas hcg ened eaten aie adehs0 00s $2300.00 
One brand new five place Hisso Standard, 
EE Pee Oe oF a Ota EP $2000.00 
NICHOLAS-BEAZLEY AIRPLANE CO. 
MARSHALL, MO. 














WANTED: Draftsman, good layout man for 
metal construction, _ preferred. 
Must have aircraft experience. 


HUFF, DALAND & COMPANY, INC. 
OGDENSBURG, N. Y. 








HISPANO PROPELLERS IN STOCK 
HAMILTON AERO MANUFACTURING CO. 


60 KEEFE AVE. MILWAUKEE, WIS. 








WANTED: 


Metal Pontoons, either duralumin or steel. 
Also—Reed or other metal propeller for Liberty motor. 
Also—Duralumin in tubes and in sheets. 

YACKEY AIRCRAFT COMPANY 


810-818 Desplaines Avenue 
Forest Park, Illinois (Suburb of Chicago) 





The Reed Propeller (Patented) 
Foreign Department 
In production by Licensees im principal foreign countries. 
Address— 8. A. REED, 113 E. 55TH., NEW YORK, N. Y. 


U. S. LICENSEES—Curtiss Aeroplane & Motor Corporation, 
Garden City, L. I. 
WORLD’S SPEED RECGRD—-1923-—Mitchel Field, L. I. 
WORLD’S SPEED RECORD—1924—Istres, France. 








WE MAKE A SPECIALTY OF 
Curtiss Airplanes, Motors and Parts 


You will find that our goods 
are reliable and our prices right. 
G. S. IRELAND, CURTISS FLYING FIELD 
GARDEN CITY, N. Y. 


Aircraft Engine Design and Development 
GLENN D. ANGLE 
Consulting Engineer 


5-151 General Motors Building, 
Detroit, Michigan 








THE SUPER RHONE RADIAL ENGINE 


(QUICK TYPE) 
120 H.P. at 1500 R.P.M,, Aircooled 320 pounds 
FULL LINE LE RHONE PARTS. 
Write for details. 


TIPS & SMITH 


P.O. BOX 153 HOUSTON, TEXAS 


PARAGON PROPELLERS 


BETTER THAN EVER 


Paragon Engineers, Inc. 
Baltimore, Maryland 














EDWARD P. WARNER 


Consultant in Aeronautical Engineering 


and 
Commercial Operation of Aircraft. 


Mass. Institute of Technology 
Cambridge, Mass. 











DECATUR AIRCRAFT COMPANY 
DECATUR, ILLS. 
Flying Instruction - Complete Course $250.00 


New and used ships for sale. Full line of 
motor and aircraft parts. Prompt shipment 


Reasonable prices. Satisfaction guaranteed. 
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AIRCRAFT SERVICE DIRECTORY 


CONTINUED 

















AIRPLANE SALE 


Curtiss J.N.—Standards with OX, C6 and Hisso Motors—-Thomas 

Scout with OX motor—Curtiss Oriole. Bargain’ prices on first 

class planes to close out. New and used OX, C6 and Hisso motors. 
SUPPLIES 

J.N. and Standard fuselage and wing fittings, shock cord, dope, 

varnish, wing covering, wheels, tires, tubes, propellers, OX and 

C6 motor parts. Prompt shipment. 


Aircraft Supply Co., Kedney Whse, Minneapolis, Minn. 








LIBERTY MOTOR OWNERS 


bring your motor up to date by installing one of new 
Air Service A-2 oil pumps with outside adjustments. 
Absolutely interchangeable; allowance on your old 
pump. Also Tulip Silichrone valves. Eliminate oil 
and valve trouble. 


JOHNSON MOTOR PRODUCTS INC. 


518-522 WEST 57TH STREET NEW YORE, N. Y.. U. S. A. 








200 H. P. LIBERTY SIX MOTORS 


+ The most dependable motors in the world, of economical size 
for fast long distance flying with paying loads. Fliers and com- 
mercial aircraft builders be prepared for the commercial era. I 
have a few of these wonderful motors left. All have been used 
from two to thirty hours only in the Air Mail Service. Guaranteed 
to be complete. Full line of parts in any quantity. 

Wire or Write at once or you may be too late. 


REO JOLIET SALES & SERVICE CO. 
645 E. Jefferson St. Joliet, Ill. 








AERONAUTICAL ENGINEER 
RICHARD F. HARDIN 
2711 Third St., Santa Monica, Cal 


EXPERT CONSULTANT 


on 
Design, Construction and Production Problems 











CLASSIFIED ADVERTISING 


HASKELITE 


Approximately 85% of the plywood used in the Aircraft 
Industry is HASKELITE. 
Let us quote you on your plywood requirements, large 
or small. d 

HASKELITE MANUFACTURING CORPORATION 
133 WEST WASHINGTON STREET CHICAGO, ILLINOIS 








Good Airplanes for Sale at Reasonable Prices 


Standards with OX5 and Hisso motors. Five place Standard with 
180 Hisso. Splendid Jennies and Canucks. Thomas Morse Scouts, 
with or without motor. Special short wing Canuck, extra fast, 
natural linen, beautiful finish. Parts and spares for the above 
listed ships. 


SOUTHERN AIRWAYS, ‘Inc. 


Main Office: Branch Office: 
509 Navarro St., San Antonio, Tex. Love Field, Dallas, Tex. 




















FOR SALE—Nieuport 28-C1 Scout. Brand new. Late 
model. Must dispose of at once. $400 cash. Fred Lehmann. 
155 Saratoga Ave., Downers Grove, Ill. Phone 223. 


FOR SALE: 1 M.F. boat with 180 h. p. Hisso. Now 
in storage. First class condition, just revarnished. Never 
crashed. Price $1,500. H. H. Tallman, 6 Marshall Ave., 
Ridgewood, N. J. 








Mechanic eight years shop, field and marine experience on 
Liberty Hisso and Curtiss motors. Also all types land and 
sea planes, desires position with reliable party or concern. 
References furnished. Box 344, AVIATION. 


FOR SALE: Hispano 150 H.P. motors, slightly used, best 
of condition, like new. Lee Templeton, 407 W. Main St.. 
Norristown, Pa 








Airplane Workers: We have several openings in our Wing 
and Float Department for men experienced in bench wood- 
work. State age and qualifications in first letter. The Glenn 
L.. Martin Company, Cleveland, Ohio. 


FOR SALE: Three-place Standard, 180 Hisso motor, revs. 
1650, good condition. Hamilton propeller, $1,000. Star & 
Star, Chicago, IIl. 





DOPE—Clear acetate $1.00 per gallon. Wood filler 5e per 
lb. Altman Purchasing Syndicate, 249 Broadway, Buffalo, 
N. Y. 


FOR SALE: Cameras, Eastman Hawkeye Aerial, L type, 
4 x 5 plate, 10 inch focal length, complete with lens, all in 
fitted wooden box with magazines and accessories. Henry K. 
Fort, Widener Bldg., Philadelphia, Pa. 








WANTED—To buy or trade for upper left JN wings. 
State quantity on hand Also want to trade JN lower wings 
with ailerons for those without ailerons. Box 340. AVI- 
ATION. 





WANTED—To trade Peerless 8 cylinder motor car in 
perfect condition. Cost $3,100. Run very little for good 
ship and <nstruction. Write Chuck Wood, Box 156, 
Cochranton, Pa. 





FOR SALE: Aeroplane in fine running order $400. for 
quick sale. Plane is stored at Bucyrus, Ohio. Apply Algot 
Anderson, 101 E. Sixth Street, St. Paul, Minn. 





FOR SALE—Cash only. A real Bargain one complete 
J.N.4 ready to deliver; another brand new nickel-plated job 
Jenny. Less some wings and control surfaces, which were 
sold. A keen job. Also 2 brand new OXX6 Motors and 3 
rotary motors, a truck load of Jenny spares and OX5 motor 
parts. Am quitting the air game. Price net only, all goods 
new or class A. $1800. Ray Air Service, Redlands, Calif. 





FOR SALE: Three place .180 hp. Hisso, Standard, good as 
new. Guaranteed 63 gal. gasoline tank. D. H. Wheels, chock 
and lots of extras, $1,500.00. Will deliver for expenses. G. F. 
Rozan, 1201 Saint Louis Street, Dallas, Texas 





' Brand new OX5 motors in original crates, complete with 
tools, hubs, ete. $175.00; Brand new Hall-Seott 4-cylinder 
A7A (original crate) $160.00; Brand new 2-cylinder Law- 
ranee air-cooled motors, 28 hp.; Lang propellers, Zenith Du- 
plex carburetors, Filburn ignition, pressure oil feed. Just the 
thing for light planes (complete) $75.00 while they last. We 
also have Liberty OXX6, Liberty 6, V2 Curtiss, Sturtevant, 
A5A, Mercedes, K6, C6, OX2, Le Rhone and Hisso motors, 
and parts for same. Immediate delivery at very reasonable 
prices on all aeroplane supplies, both brand new and used 
stock. Crawford Airplane Company, Venice, California. 
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Trade Mark 


A Good Record 


OR fourteen years the Glenn L. 

Martin Company has been building 
planes which can be depended on under 
any and all circumstances. 


Leading up to this performance, and never 
commented on in the day’s news, is a 
curious chain of events. 


Glenn L. Martin, as a boy, built his first 
plane without ever having seen a success- 
ful flying machine. He taught himself 
to fly before he had ever seen a plane in 


flight. 


He has never made a flight in any plane 
except his own. 


And he flew professionally as an ex- 
hibition flyer for three years without a 
serious injury. _Is it any wonder that his 
men believe in their own planes? 


THE GLENN L. MARTIN COMPANY 
CLEVELAND, OHIO 


Builders of Quality Aircraft since 1909 






































When Writing to Advertisers, Please Mention AVIATION 
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SPEED WITH SAFETY. 

















IN 1924 THE 


-CurTISS EXHIBITION COMPANY. 
' Flew over 100,000 Miles 


. Carried over 3;500 Passengers 


Trained 52 Student Pilots 


WITHOUT: ACCIDENT. 


THIS ‘RECORD WAS MADE POSSIBLE BECAUSE OF 3 
Good ame. Competent Personnel, Careful Inspection 





ieee our satisfied clients are: 


- New York Times, New York Tribune, New York World, New York 


American, New York Evening Graphic, Boston Post, P. & A. Photos, 
International News Reel, United News Pictures, N. E. A. Service, Wide 


_ World Photos, Pathe News, Fox News, Famous Players, Fairchild Aerial 


Camera Corp., Underwood and Underwood, Hamilton Maxwell, Inc. 


We are offering our 10 hour flying course 
for 1925 at greatly reduced rates. 


Write for Booklet 


-CURTISS EXHIBITION COMPANY 


“GARDEN CITY, N. Y., DRAWER B. 
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